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NUCLEAR DATA AND MEASUREMENTS SERIES
The Nuclear Data and Measurements Series presents results of studies
in the field of microscopic nuclear data. The primary objective is
the dissemination of information in the comprehensive form required
for nuclear technology applications. This Series is devoted to: a)
Measured microscopic nuclear parameters, b) Experimental techniques
and facilities employed in data measurements, c) The analysis, cor-
relation and interpretation of nuclear data, and d) The evaluation
of nuclear data. Contributions to this Series are reviewed to assure
technical competence and, unless otherwise stated, the contents can
be formally referenced. This Series does not supplant formal journal
publication but it does provide the more extensive information re-~
quired for technological applications (e.g., tabulated numerical data)

in a timely matter.




PREFACE
This report contains material which was prepared for presenta-
tion at a meeting of the ENDF/B Dosimetry File Task Force held at the
National Bureau of Standards, Gaithersburg, Maryland, during the

period March 25-31, 1977.
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ANALYSIS OF THE SENSITIVITY OF
SPECTRUM-AVERAGE CROSS SECTIONS
TO INDIVIDUAL CHARACTERISTICS OF
DIFFERENTIAL EXCITATION FUNCTIONS

by
Donald L. Smith

Argonne National Laboratory, Argonne, Illinois 60439, U.S.A.

ABSTRACT
A simple procedure for analyzing the sensitivity of
computed spectrum-average cross sections to detailed prop-
erties of excitation functions for threshold nuclear reac-
tions commonly used in reactor dosimetry is described. The
approach is based upon consideration of two energy-dependent

functions F and G defined by the formulas

E
F(E) = f o(e)¢(e)de

o

E
and G(E) = [ a' ()¢ (e)de,
where o is tge differential excitation function, ¢' is its
first derivative with respect to energy, and ¢ is the
neutron spectrum used in computing the spectrum-average
cross section <o> . This procedure is shown to be useful in
identifying specific needs for improved differential data
and as a tool to be employed in performing evaluations.

Several examples are presented to illustrate the subject matter.

This work performed under the auspices of the U.S. Energy
Research and Development Administration.
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I. INTRODUCTION
The development of accurate, reliable reactor dosimetry tech-
niques ranks high among the priorities of reactor research programs
in several countries including the U.S.A. The implications are
profound since they encompass major issues such as safety (monitor-
ing the structural integrity of containment vessels and key com-
ponents of heat transfer systems) and economics (fuel cycle manage-
ment). There are three essential ingredients required in order to
develop reactor dosimetry technology to the level of maturity re~
quired for the routine demands associated with application in the
electric power industry:
i. Accurate, reliable and relatively simple procedures
are required for the measurement of reaction rates ex~
perienced by dosimetry monitors during routine operation
of power reactors.
ii. The microscopic differential cross sections for a basic
set of dosimetry monitor reactions need to be known
with a precision adequate to satisfy the requirements
for this applica£ion. Taken together, these reactions
must encompass a wide range of spectral sensitivities
(from thermal energies to many MeV).
iii. Efficient and mathematically rigorous numerical procedures
are needed in order to unfold reactor spectra and deduce
neutron doses from the observed reaction rates for the

monitors.



Items (i) and (i1i) appear to present no real difficulties;
however, limitations in the cross section data base are primarily
responsible for impeding progress in the development of reactor
dosimetry technology.

Granted that the establishment of an accurate data base of
microscopic differential cross sections is crucially important for
future development of the technology, it is worthwhile to examine
what steps are to be taken in order to achieve this objective. It
seems clear, in general terms, that progress will come from a com-
bination of improved differential measurements and careful evalua-
tion of existing data using consistent cross section standards and
accurate supplementary non-neutron data (e.g. decay properties).
The microscopic neutron cross sections are fundamental quantities
and knowledge of these parameters may be required in the future for
other technologies (e.g. medical applications). Therefore, it is

suggested that development of an accurate data base for these cross

sections should not be unduly influenced by expediencies having

their origin in the desire to satisfy certain requirements of re-

actor technology. More specifically, cross section values should

not be adjusted in order to obtain convenient consistency in the
limited context of current reactor applications, with no regard to
the possible implications for other technologies.

0f course, it is understandable why it has been tempting for
scientists who have borne the responsibility for developing a viable
dosimetry technology to resort to expedient solutions to bypass

difficulties which were encountered as a result of the poor quality
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of the available differential data. Fortunately, the situation
has improved considerably in the last several years, owing to
availability of new differential data which has emerged from re~
search programs in several countries. It now appears possible to
progress toward achievement of the goals of dosimetry technology
without resorting to questionable scientific procedures.

Within limits consistent with this admonition, it is reason-
able to employ benchmark fields as tools in the process of develop-
ing a differential cross section data base which is adequate for
dosimetry applications. The benchmark facilities should be
characterized by a high degree of reproducibility, well-known
spectral properties, and structural simplicity to facilitate the
interpretation of experimental results by means of computations.
Furthermore, it is desirable to have some benchmark fields with
spectra resembling those of power reactors. Reaction rate measﬁre—
ments in benchmark fields can serve to check on the consistency of
currently recommended differential data sets. This can be very
useful for pointing out apparent problem areas. However, the

results of reaction rate measurements in benchmark fields should

not be used to renormalize or otherwise adjust differential data,

for to do this would be tantamount to an acceptance of the reaction

rates, or equivalently, the spectrum—average cross sections, as

fundamental quantities., Discrepancies in benchmark field reaction

rate measurements (assuming that the fields are correctly character-
ized) can serve to identify needs for additional monoenergetic

measurements designed to yield improved accuracy for the relevant



differential cross sections. It is incorrect to assume that real
progress can be made in development of dosimetry technology by
simply adjusting the differential cross sections without the guid-
ance offered by new experimental microscopic data.

The objective of this report is the description of a simple
formalism which is uséful in analysis of the sensitivity of integral
reaction rates to the details of differential cross section data.

The purpose of performing such analyses is to decide how to best con-
centrate the expenditure of funds and manpower in the measurement of
differential cross sections in order to establish a data base which
is sufficiently accurate for dosimetry applications.

The mathematical formalism is presented in Section II. Some ex-
amples which illustrate the application of the method are presented
in Section III. Emphasis is placed on threshold dosimetry reactions
rather than reaction processes which are sensitive to low-energy
neutrons, however the approach need not be limited to this category

of monitors.

II. FORMALISM
The reaction rate for a dosimetry monitor in an integral field
¢ is related to the spectrum-average cross section <o> defined by

the formula

<g> = J“ o(e) ¢ (e)de , ¢9)
o

with the constraint of normalization

f“ ¢(e)de =1 : (2)
)

~-9-



required for the function ¢ .

Let us define a function

E
F(E) = [ o(e) ¢ (e)de , (3)
(o]

which is related to the spectrum—average cross section by the ex-
pression
<o >=F(=) . (4)

The function F is useful because it provides a means for ex-
amining the contribution to the spectrum-average cross section
which comes from specific energy intervals. For example, the
fractional contribution f(E),E;) to the spectrum average, corre-
sponding to the energy interval (E;,E;), is given by the formula

f(E1,E2) = [F(Ep) - F(E))) / <0 > (5)

It has been decided that a practical cutoff for the energy
integrations of Eqs. (1) and (2) is 20 MeV and this has been
selected as the upper limit for the ENDF/B-1V Dosimetry File [1].
Thus,

<o >N F(20 MeV) (6)
is assumed for most cross sections and spectra of interest for
current dosimetry applications.

Eq.(5) is the starting point for the present sensitivity
ahalysis.

Let
P = an assumed percentage change in the normalization of

o]

o in the interval (Ej,Ej;) ,

~10-



P. = the percentage change in the computed < ¢ > resulting
from this change in o within the interval (E;,E) ,
then

L £(E;,E) (7

with f computed using Eqs.(3) and (5).

Normalization considerations are not the only ones which may
be encountered in the development of accurate differential cross
sections for applications. There is also the matter of energy
scale definition. Differential cross sections are measured using
monoenergetic techniques and it is well known that uncertainties
exist in the determination of energy scales.

Assume that the function S represents an assumed excitation
function which is related to the o by the expression

S(E) = ¢ [E + §(E)] (8)
where § represents a small energy-dependent shift of the neutron-
energy scale. The magnitude of § generally increases with energy,
but only gradually. The ratio 8/E is a small quantity so it is
reasonable to consider using a Taylor series expansion to approxi-

mate Eq.(8):

S(E) ~ o(E) + 6(E) o' (B) + % §2(E) o' ' (E) )
where o' and ¢'' are first and second derivatives of o respectively.

The relative importance of the individual terms in this expan-
sion can be examined by means of a numerical example which is repre-
sentative of typical applications for this formalism.

The greatest sensitivity to energy scale definition for thresh-

0ld reactions is in the threshold region. A reasonable approximation

~11-



to threshold behavior of an excitation function is

o(E) ~ a exp(bE), (10)
so that

o'(E) vb o, (1)

"' (E) ~ b2 o . (12)

For this model, the ratio of the first-order to zeroth order terms
is
Pl = b 8(E) , (13)

and the ratio of the second-order to zeroth order terms is

P, = 15 b2§2(E) * (14)

Typically, b ~ 2.3 which corresponds to an order—-of-magnitude
increase in o for an energy increase of » 1 MeV in the threshold
region. An uncertainty in the energy, §, of ~ 0.01 to 0.02 MeV is
quite possible for a reaction with a threshold in the vicinity of a
few MeV. Consequently, p1 v 0.02 to 0.05 and p2 ~ 0.0003 to 0.001.
So, it is entirely reasonable to neglect the second- and higher-
order terms of the Taylor series expansion.

The relationship between the assumed excitation function S and
the true cross section o is well approximately by the formula

S(E) = o(E) + §(E)d' (E). | (15)
In terms of the spectrum average, defined as in Eq. (1), we have

<S>=<g>+ <8§0d >. (16)
Let us define a function G as follows:

E

G(E) = [ o' (e) ¢ (e)de . a7n
0

-12-



The effect of an energy scale shift in the interval (EI,EZ) will

be shown to be related to the function g defined by
g(E ,E) = [G(E) - G(E)] / <o >. (18)
1 2 2 1

It happens that the function § varies so gradually with energy

that it can be approximated by a constant § in a typical interval

(E ,E). Let
1 2

PE = the percentage change in the computed < o > resulting
from energy scale uncertainty, defined by the function
§ , in the interval (EI’EZ) .
then
100 E 1
= =Y 2
PE = s f §(e) ol (e) ¢(e)de
E
1
" o—
v 100 8 g(El,EZ) . (19)

It follows from the preceding formalism that what is needed for
routine sensitivity analyses are tables of the functions F and G vs.
energy. These tables can be computed using evaluated cross sections
(e.g. ENDF/B-IV [1]). Tabular information, prepared for several
benchmark fields, can be used in planning future ﬁeasurements aimed
at improving the data base, or in clearly defining the implications of
proposed changes in differential cross sections including segment re-

normalization and energy scale adjustments.

IIT. APPLICATION OF THE METHOD
TO SELECTED EXAMPLES

Various benchmark fields have been employed in the testing and

validation of differential data sets for dosimetry applications [2].

-13-



It is not practical to examine all these possibilities in the pres-
ent work. The formalism of Section II is quite simple, so the
interested reader can readily generate the tabular information needed
to apply the method for any specific cases desired.

One neutron field which is universally accepted as a standard
is the neutron spectrum resulting from thermal-neutron induced fis-
sion of 235U. The energy range from 0.25 to 8 MeV is an important

one for threshold dosimetry reactions, and this spectrum can be repre-

sented to within - 2% by the Maxwellian function
1
¢$(E) = C E? exp(-1.5 E/E_) , (20)

with Eav = 1.97 MeV, in this energy range [3]. A collection of 22
threshold reactions from the ENDF/B-IV Dosimetry File [1] has been
investigated using this standard spectrum. Relevant graphical and
tabular information appear in the Appendix. Graphs of o ¢ are use-
ful because they indicate the energy regions for.which normaliza-
tion considerations are important. Likewise, plots of o b point
out energy regions for which energy scale definition is crucial.
The examples given below are used to illustrate the method of
analysis developed in this work. These examples make use of some,
but by no means all, of the material in the Appendix.

Group structure formalism has not been used in the present

work. Integrals of the form

E
(= f I(e)de (21)

o
are approximated by the finite sum

(@

I(ei)Ae (22)
1

e~

i
14—



with Ac = 0.001 MeV, €, = (0.001)1 and n is such that E N (0.001)n.
Interpolation laws specified in the ENDF/B-IV Dosimetry File
[1] have been utilized in calculating c(si). The derivative o‘(ei)

is approximated by the expression

[o(e ) —olepD] . (23)

) AR
o (eg) ™~ e 1+1
The 56Fe(n;p)56Mn Reaction

This reaction has been designated as a Primary or Category I
reaction because of the good agreement which has been observed be-
tween the results of integral measurements in benchmark fields and
spectrum-average calculations based on ENDF/B~IV differential cross
sections. To be considered for inclusion in Category I, consistency
of the order of 3-5% is required for benchmark test results.

This reaction has a broad threshold region and it is apparent
from the appropriate plot in the Appendix that the spectrum-average
cross section is sensitive to the definition of the energy scale
over the range 4-11 MeV. An uncertainty T R 0.03 MeV for the energy
scale in this region is a very likely possibility for this reactionm.
Utilizing the appropriate G values from the Appendix and Eq.(19), it
is found that the computed < o > for 235U fission could be in error
by R 2% as a result of this effect alone. This is not a large error,
but it seems that it may be a matter of luck that the ENDF/B-1IV
evaluation for this reaction yields benchmark consistency of Category

I caliber.

The 238U(n;f) Reaction

At a recent Specialists Meeting on fast-neutron fission for

isotopes of uranium and plutonium [4], a controversy arose concerning

-15-



definition of the energy scale for 238U fission in the vicinity of

threshold. The possibility of an uncertainty § v 0.02 MeV was
raised. How significant is this from the point of view of dosimetry
applications? It is clear from the appropriate graph of o' ¢ in the
Appendix that the energy interval 1-2 MeV is the only one of any
importance for this consideration. A calculation based on Eq.(19)
and values of G in the Appendix yields an uncertainty of ~ 1% in

< o > for a 235U fission spectrum. This error is not large enough

to produce any significant problems.

The 1151n(n;n')115m1n Reaction

An evaluation of this reaction has recently been undertaken for
the ENDF/B-V Dosimetry File [5]. This new evaluation is based en-
tirely on differential data (as it should be) and there are some
obvious differences between this evaluation and the corresponding
ENDF/B-1IV evaluation [1]. The calculated spectrum-average cross
section for 235U fission neutrons differ by ~ 13% for tﬁese two
evaluations. The spectrum—-average cross section calculated using
the recent evaluation appears to be in good agreement with the cur-
rently accepted integral value [6].

Which differences in these evaluations are significant from the
point of view of the spectrum-average cross section? Energy scale
definition is only significant for the energy range 0.5 - 2 MeV.
Allowing for an uncertainty S n 0,01 MeV at these energies, it is
found that an uncertainty of ~ 0.5% is introduced into the computa-

tion of the spectrum-average cross section. This is negligible,

-16-



so one turns to consideration of normalization effects. From
Figs. 2 and 3 of Ref. 5, it is seen that the most obvious differ-
ences between the two evaluations for the 115In(n;n')llsmIn re-
action are found in the energy regions 0.5 - 0.6 MeV, 0.7 - 1.0
MeV, 2 - 4 MeV and 5 - 7 MeV. Using the analysis described in
this report, it is seen that the ~ 10% difference in the region

2 - 4 MeV is by far the most significant insofar as the spectrum-
average cross section is concerned. The results of two recent
differential measurements [7,8] agree very well in this important
region. The new evaluation [5] relies heavily on these consistent
data sets in this region. This may explain why the spectrum-

average cross section computed using the new evaluation agrees with

the measured integral value.

The 46Ti(n;p)AGSc Reaction

Although the threshold for this reaction is 1.62 MeV, there are
no monoenergetic data upon which to base an evaluation in the thresh-
old region below ~ 3.7 MeV. In a recent evaluation, it was neces-
sary to determine the shape of the differential cross section in
this region by means of statistical model calculations [9]. How
important is this energy region from the point of view of dosimetry
applications? What priority should be given to performing differ-
ential measurements at these energies? The table of F values for the

6Ti(n,p)468c reaction, which is contained in the Appendix,can be used
235U

to readily show that ~ 117 of the contribution to < ¢ > for a

fission spectrum comes from energies < 3.7 MeV. The differential

-17-



cross section estimated from model calculations could be in error
by as much as 207% in this region which would lead to an error of

> o s . 235 .

N 2% in computation of the U spectrum-average cross section and
significantly larger errors for softer spectra characteristic of a
power reactor. Measurements for at least a few energies below

3.7 MeV are needed in order to verify the excitation function de-

rived from model calculations.

The 47Ti(n5p)478c Reaction

A feature of both the ENDF/B-IV [1] evaluation and a recent
evaluation by Philis et al., [9] is the presence of a cusp in the
excitation function between 2,2 and 2.6 MeV., Just how large an ef-
fect does this cusp have on the 235U spectrum—average cross section
for this reaction? Elimination of the cusp would be equivalent to
lowering the cross section by ~ 15% in this range. From Eq.(7) and
tabular information the Appendix, it can be shown that the effect
of removing the cusp is a reduction of the spectrum-average cross
section by < 27%. The presence of the cusp appears to be substanti-
ated by the existing experimental data; however, the significance
of its presence is modest from the point of view of dosimetry ap-
plications.

‘There are many other examples of the application of this
method of analysis which could be included in this report; however,
the objective of this report is to describe the method rather than
to exhaustively survey the current status of differential dosimetry
data.

~18-
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APPENDIX

GRAPHICAL AND TABULAR INFORMATION

CORRESPONDING TO THE RESPONSE OF

SEVERAL THRESHOLD REACTIONS TO A
235y THERMAL-NEUTRON FISSION SPECTRUM

Calculations were performed for the following threshold re-
actions using values from the ENDF/B-IV Dosimetry File [1]:

27 27
AL(n;p) " Mg

27AJL(n;a)ZANa

328(n;p)32P

46Ti(n;p)“Sc

47Ti(n;n,p)AGSc

47Ti(n;p)lﬂSc

48Ti(n;n,p)“Sc

48Ti(n;p)ASSc

55Mn(n;2n)54Mn

5 e (a3p) >

56 e (n3p) oM

59Co(n;2n)5800

59Co(n;a)SGMn

58Ni(n;2n)57Ni

58Ni(n;p)SSCo

60Ni(n;p)60Co

63Cu(n;a)60Co

65Cu(n;2n)64Cu

11 llSmIn

5In(n;n')

127I(n;2n)1261

232Th(n;f)

238U(n;f)

-21~



A 0.1-MeV interval was selected for the tables, and values of
o (SIG), o' (SIGP), ¢ (PHI), o ¢ (SIG*PHI), F, o'¢ (SIGP*PHI), and
G vs. energy E are provided. Plots of ¢ , ¢ (shown with ¢ but not
labelled), o¢ and o'¢ are included; along with the tabular informa-
tion, for each reaction. Discontinuities in the o'¢ plots result
from shortcomings in the evaluated ¢ curves and in the interpolation

laws utilized in the computations.

-22-



RELATIVE VALUES
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AL=C7(N,PIMG=27
U=23% FISSIuN SPECTHUM

3

+19V0E
«2000E
12100E
122U0E
«2SUUE
12400E
12200E
1 26U0E
«2¢7U0E
1 2800E
1¢900E
+SUOOE
+3100E
1 3200E
+SSUDE
«3400E

WS500E

1 3600E
«3700¢
1 J800E
+ $9U0E
+4000E
+4100€
«4200E
«43V0E
+4400E
+14500€
«4600€E
v4700E
+4800E
»4900E
+5000E
+5100E
«H200E
+5300E
v5400E
' 55U0E
15600E
57008
+5800E
+D9U0E
16000E
26100E
16200E
»63V0E
+6400E
+6900E
160600E
+6700E
+6800E

SIG

1 3412E-15
1 9090E=14
|5230E'U9
,66U0E=07
11150&=Ub
+B000E=05
1 3280E=U4
96 90E-ud
1 22FUE=US
14590E-03
«818UE=LS
133002
12010E=U2
2460E=D¢
12930E=02
+2100E=02
s101Ue=t1
146U0E=L2
v 9100E=0b2
v 7700E=u2
+17000E=GCe
,6367Ee02
«7500E=02
,8600E=02
+1370e~-01
+1350E-01
117002’01
v 2156E-0U1
+2000E=01
'1690E.U1
+1800E-U1
12330k=~U1
126345 =01
0 2634E=U1
WJu75E~il
e SS16E=01
1 3543E=01
«3770g=01
1 3989€E-U1
¢19298E«01
14424E-01
14540E°01
«4451E-01
W5062e~u1
15274E -yl
1 S5486E=UY
1570b6k=C1
\59E9E=01
16148c-01
16367E=01

SIGP

1874913
14843E=10
1 $151E-07
1216UE=C5
1 2465E-14
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W11240E
1 12508
+1260E
11270E
+1280E
11290E
11300E
v1310E
v1820E
+1330E
11 340E
«1350E
1136 0E
+13/70E
«1880E
+1390€
+1400E
+1410E
11420E
+1430E
11440
«1450E
+1460E
+1470E
+11480E
11490E
+1900E
+1510€
01520
e 1580E
11540€
211550
11560E
1 1570E
+1580E
W19Y0E
+1600E
11610E
1 1620E
11630E
11640E
+1650E
+106060E

SIG

1573604
y4671E=U3
1 d768E=0S
11266E=02
1169°E'U£
«2106c=0¢
|2516E'02
1295kl
W 333DE-UZ
W 374bE-0g
14162E=0¢
14615E=Vg
«506bE=02
1552VUEwUY
e 5973c=02
16426E=Ly
1 6579E=C2
e73382c=02
17785 =02
13238E=u2
15596E.U2
1 9179E= 02
19661E~-02
+11014g-01
11U63E=01
y1111E-01
11159E=01
11207E=01
11255601
«1304Ek-01
01552&'01
1 1400E-01
11458E=01
11515601
e1573€=01
+1631E=01
+11689E~01
11746c-01
11872€=01
11998E-01
121235E~01
122849E~01
12574E=01
1250UE=-CL
12740E=01
1 2980E-0U1
13221E-01
1 3461E-01
1370LE~CL
19941E-U1

SIGP

W4097E-u2
|4U97E'02
14097E-02
«40978~-(2
W4U97E=p2
v4097E=0¢
1409702
14U97E< ¢
duv7E-ye
v40797E=08
14529E-02
14529%¢c=52
1 4529k=02
v4529E~-(¢c
v4E29E=02
14029E-02
1 4565E=-1012
1452 GE=02
14529E'02
148 ¢2E=02
.4625k-02
14025E=-02
v4025€E-02
d825E-02
14p25E-02
140818E~y2
1401 8E=nE
045165‘02
04016E'02
14016E=i2
15773E'02
15773E-(2
15773E-u2
15773602
15773E-02
15773E=02
11256E=-01
v1256k-C1
1156E-31
11256E-01
11256E-01
11250E-01
12401E=-01
+12402E=-01
024C2E'01
12402k=01
12402801
124U2E=0]
12402E-01

PH}

1 346BE=06
05227E'U6
1 SUVSE=IA
1€793E=06
W2OUUE=(6
12420E'06
1 2231E=06
120YS5E«US
1Y49E=0b
018135'06
W1€6/E-06
W157yE=ys
01460E'0°
11350E~06
11264E=06
e1175E=06
110935'06
v1017E=06
09459E'EZ
|8796E'U7
18183E=207
e 7611E=07
o 7072E=07
«6583E-07
16122E=C7
¢ 56 93E=07
v2294E=07
¢ 49¢3E=07
14578E=07
142D7E-07
v3959E=-07
¢ 3601E=07
1 3422E-C7
v3152E'07
129595'07
12751E-07
12553E=07
¢ee370E=07
12211E=07
1 2053E=0L7
W1911E=07
W1775€-07
11651E-07
1 1585E=07
+1427E=07
1 1326E=C7
112335'07
11146E=07
e1065E=07
+9900E=08

-52-

SIGePH]

+1989E=10
«1507€-09
1 2633E-09
+3595E=09
«4411E-09
«5096E=-009
15664E-09
+6128E=-09
+6500E~-09
10791E=-09
¢ 7021E=09
+7243E=09
+17399E=09
+7499E=09
+7546E=-09
¢7553€-09
07521E’09
07457E°09
¢« 7364E-09
0 7248E-09
o 7117E=09
+6986E-09
+6839E~-09
+667BE=09
«6506E=-09
16325E-09
+6137E-09
+5944E-00
+5748E=09
+5550E=09
+5351E=-09
+5153€-0¢
«4989E=09
+4822E-09
+4655E-09
+44B6E~09
043195'09
+4153E-09
|4138E'09
+4105E=-09
14056E=09
+13994E=09
«3920E=-09
+3837€-09
1 S91UE~09
+3953E=09
+3970E-09
1 SP66E=-09
2 3942E=09
¢ 3902E-09

F

+1496E=09
+B906E=08
12981E=07
16113807
+1013E=06
11490E«06
12U29E<N6
1¢Hh20E=U6
13252E=06
13917c=06
14608E=(06
19322E=06
«+6155E=06
1680NE«06
07953E'06
1d430RE=06
19062-=06
19811 E=«06
11US55F =05
11128€«05
+12N0E=05
11271E-05
v1340E=95
«1407E=05
11473E-05
+1537E=05
11600E~-05

+1660E-05 .

+17195=05
W1775E-05
11830E-05
+11382F <05
019335'05
11982E-05
121129E=05
1 2075€=05
+12119E=05
12161E-05
12203€=05
12244E=05
12285E-905
12325c«05
12365E=05
+2403E=05
v2442E =05
12482E=05
12521E=05
12561E=05
+2600E=05
12640E«05

SIGPePHI

014216'08
11322€-98
v1230E=y8
«1145E=~08
+1065E-0n8
19 514E=09
19225E«09
18533€~9
1 7986E=n9
1 7430E=( 9
1 7641E=09
2+ 7108E=0n9
16613E~n9
16152E=C9
15723E=09
¢e5323E=09
14952€=09
14606E-09
14284E-09
¢ 3985E-09
1 3948E-(9
1 3672E-09
+3415E=-09
1 3176E=09
12954E«)9
12747809
+2551€«09
12372€=n9
12206E-09
12051E«09
11907k eng
12125€-y9
11976E-09
+16837E-09
11708€«09
11588E=09
11477E-99
12986E«39
12776E=09
12581E=39
+2400E=09
12231E=09
12074E«)9
1 3685E=09
13427€-239
1 3185E=(9
12961E<39
12752809
12558E«(09
12373E=29

G

12142E=07
11584E'Ué
128 60E=06
1 4046E-06
+5151E=06
«617BE=06
W 7135E=06
JBU24E~06
1 8ES2E-(QS
2 9622E=06
v1035E=6G>
1 110vE=Q3
v1177E=y5
+1241E-05
«1301E~-(5
W 1356E=05
+1407E=05
+1455E-05
1 1499E=05
«1541€=05
11579E=35
v1613E=U3
11653E-05
v 1686E=U5
11715E=95
117455'05
v1771E=05
W 1796E=45
+1319E~05
+1840E=(5
+1860E-05
¢1373E=(5
11899E=65
+1918E=05"
11936E=05
11952E-05
1 1967E=05
v 1942E=05
+2UL1E=05
1 2037E=05
12UBRE=CS
12055£=95
«2107E-05
02127E-05
v21563E-45
1 2196E-05
02226E'05
12255€=05
12261E-05
+12306E~05



T1-48(N,N=P)SC=47
Use32 FISSIZN SPECTRUM

«1670E
+1680E
10690k
+17V0E
«1710E
v1720E
+1730E
«1740E
+1750E
«1760E
+1770E
«1780E
»1790E
+18U0E
+1810€
»18¢0E
«1830E
«1840E
11850E
+1860E
+1870E
+1880E
»1890E
»1900E
v1910E
«1920E€
1 930E
¢«1940€
«1950E
«1960E
+1970€
+1980E
W1Y90E

SPECTRUM

02
02
062
g2
G2
02
02
02
02
02
02
02
02
02
02
02
02
02
02
02
02
02
02
02
02
02
02
02
02
02
02
02
0c

SiG

1 4203E=01
14486E-01
1 4768E-UL
1O051E-01
15334c-U1
e 3617k=01
+9900k=01
16114c=U1
1 6328E=U1
W6941E-G1
16755€=01
16969E=01
17183k-U1
2y 7396E=-U1
e701lE=LL
v7624E~-01
050555'01
¢ 8251E-01
1 839%6¢c=01
s 5460E=01
1 5565E=01
s §774E=01
+8878¢g=01
y8982L«Vl
908/¢c=ul
» 91 91E=01
01 9296E=01
«94U0E=UL
¢9480€-01
» 9560E-UL
19640E-01
19720E=01

AVERAGE CRYSS

S]GP

-28295-01
1 2629E=(1
W20e9E=01
2629E=01
12829E=01
12529E=01
'21$EE'31
12138E-C1
«2130E=0l
1 2138E~01
'21365'01
¢e2138ke01
«213bE=0Q1
,2138E-(C1
'21355'01
s 2138k=n1
«2138E-01
«1U45E-01
+1044E-01
+1044E-C1
e1044E-yl
|1044E'01
e1044E-01
v 1044E=01
+11044E=01
,1044E-01
v1044E=01
01“44E'01
WB8002E=-y2
«80y0E=y2
+BUDOE=Q2
,80UL0E=02
+BUDOE=Q2

SECTIEN =

PhI

1 9202E-U8
NCERRIT T
«7943E=08
+7300E=03
WOB667E=UB
16302E=uB
1 5931E=UE
.551£E-U8
.5123&-05
W4701E=08
14424E=08
14111E=08
e 3821E=UB
+3550E=08
.32995-08
1SL6CE=OR
1 2649E=CA
1 2647E=08
2H0NE=GA

v2Zb6E=JE

12124E=V0
+1973E=Gb
.1833&-06
+1703E-08
+1583E=08
.1471E-38
+1366E=06
W1269E=08
«1179e-08
+1096E-08
¢1018E=08
19457E=09
+87b6E=09

+3433E=05

-53-

SIGePHI

+3867E=09
038365'09
+3791E=09
+3732E=09
1 3663E=09
03585E’09
+3499E=C9
033706'09
03241E'09
v3114E~09
12989E=09
+2865E=09
'27445'09
+12626E-C9
+2511E=09
1 ¢399E=-09
+2290E-09
12184E=09
+2055E-09
+1934E-09
+1819E-09
+1711€E-09
11609E-09
+1512E-09
11422E-09
+»1336E<09
11256E-09
+1180E-09
+1109E-09
+1C39E~09
19731E-10C
19116E-10
+8540E-1C

F

12678E<05
'27175'05
127555«05
v2793E=05
12830E~05
12566E=05
12901E-05
12936E-05
1YEIE=US
+3JU01E=95
+3031E=05
+JUGJE=OY
1 3UBBE=U5
1 3115E=G5
13141E=45
1316505
«3189F=45
+3211E-05
.\‘ZSZE-UE
13252E=95
1 $271E=05

4 3289E=05

1 3305F=05
+13321E=05
13336505
1334955
13362E-05
13374E-05
¢+ J386E=05
|3407E'05
1 $616E-05
13425E=05

Si1GpPepH]

12693E=99
¢ 2420E29
12249E=09
+2090E«09
11943E=09
|18058'39
+11263E=909
+1173E=029
'10955-09
+1013E-09
+9458E=10
057895°10
18167510
+17590E-10
+7053E-19
+16554F«10
16093E<-10
12766E=10
12566E=-10
1238AE=10
1221 7E-10
12060€E=-19
11914€-10
«1779E-10
+1653E=~10
+1535€«10
11426E-10
11325E‘10
+9437E=11
+18765E=-11
|814SE°11
+7565E~11
+7028E=~11

G

+2331LE=05
1 2355E=03
12379E=1U5
+24C1E=02
qZ‘ZlE'US
1244JE=-05
0245705
12473E-05
12481E=y5
+2491E-45
12501E=Y5
1291UE=0D
12519E=05
02527E=45
1 2536E=yb
«2941E=C5
0 2547E=09
+2553E=033
12556E=4d
e 2958E=05
+2563E=05
e 2908E=D3
:2505£=05
025665’)5
1 25683E=-u5
1 2970E=05
12971E=05
12573E~U>
1€574E=05
12975c=0>
.2576E’05
+2576E°05
2577E=45
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TI=aB(N,P)SCe48
U=235 FISS]IN SPECTRUM

15

«S3V0E
+3400E
+IOU0E
+JOU0E
'y 37VU0E
+3800E
3900E
+4V000E
+41V0E
+4200E
+4300E
+4400E
«4500E
049005
«47V0€E
+4800E
+4900E
> UV00E
1 51V0E
+5200E
+DIV0E
+5400E
+«55V0E
+5600E
«9700E
15800¢€
+5900E
+600Q0E
261U0€
16200€
.bJUOE
16400E
«0900E
«6600E
«6700E
16800€
H6900E
+7000E
+7100E
1 7200E
+«7300E
+7400E
¢ 7500E
+7600E
«77V00E
»7800E
+79U0E
+8000E
«8100E
«8200E

S1G

1 1898E~00
18224E-06
y1455E-0Y
120 8BE~UD
1272UE=U5
1 35U0E=U5
«4500E-05
»2500E=05
16500E=0>
+7500E-05
11U3DE=04
v 1504E-0G4
11973€=04
12443E=04
12912E=04
y2227E=04
18772€-04
11300E-US
«1750€-03
12250E-03
+2815E=03
+3473E=U3
y426UE=03
¢53576£=03
16837E=03
+1030E=0Q2
1123882
1 1468E~02
1169702
+1937E=02
12182E=02
12427€=02
1 2662E=02
¢e2392E=02
13123E-02
13354E-02
+ 3565602
13815E=02
14046E=02
«4277€E-02

© 4 450dk=U2

14821E~02
15154E«02
15488E=02
1 D821E-(2
16155g~02
16489E-02
1 6822E=02
v 7106E=U2

SIGP

16327E=C5
16327E=(S
10327E'U5
16327E=u5
16327E=05
+11000E=-04
v1U00E=04
W 100UE=C4
«15C0E=Q4
+1C00E~04
,4694E=04
14694E=04
,4654E=04
14694E-04
1469‘&'0‘
1 3545E=03
1 3545E-03
04250E‘03
vSU01E-03
15001k=03
+5931E-03
076725‘03
2 7872E=03
'1106E=02
y1729E=02
11729E-02
11729€-02
122¢94E-02
12294E=02
12294E=02
12449ceN2
+12449E-02
,2449E=02
123C8E~0¢
QZSUBE'OZ
12$08E=02
+12308E=02
.23U6E-U2
y23UBE=D2
12308E=y2
12308E=02
t2§0°&'02
,3336k=02
1 3336E=02
1 3336E=92
1 3336E=02
1 3336E=02
03336E‘02
1 J3I6E=(2
1 3336E=02

PHI

+v1104E=~03
+1038E=03
1976¢E=04
19175E=Cs
B619E=Q4
180y5E=04
1 7999E=C4
AR Y- IINY
16671E~C4
1 027¢€E=04
1DEd4E=(Q4
1 D516E=G4
+5169E=04
14E43E=N4
14537E=04
14249E-04
+3973E«04
e 3724E=(4
l&‘dSE.04
e 3261E-04
+3UD1E~-D4
+2854E=(4
12659E=04
124 Y6E=(C4
12533E=04
12101E-04
.20355'04
+19U5E=04
+11780E-04
11663E=«04
1 15538E-04
+1451E~04
+11355E=04
11265E-04
'11515'04
+1103E-D4
+»1029E=04
|9609E'05
18968E=05
8369E=05
W 7b09E=05
07285E'U5
6797E=NS
16341E-05
+5914E=0%
19516E~05
+5144E=05
147 97E=05
1447 3E-US
14171E=05

- 55~

SIGePH]

«2095E-10
18539E~-10
+1420E=09
+1915E-09
+2345E-09
12833E-09
+3420E=09
1 3723E-09
+4349E«09
+4707E-09
160896.09
18297E-09
+1020E~08
+1183E=08
+1321E-08
12221E-08
+3489E=~03
«4B4ACE=08
«60N98E=08
17337E-08
+8589E=-08
+9911E-08
+11137€=07
«1337€-07
+1595E=07
«1668E~-07
1 2099E=07
v2359E-07
1 2612E=07
12822€-07
1 3005£-07
+3165E=07
032885'07
' 3367E-07
v 3417E<07
13444E=Q7
+3453€E-07
1 S444E-07
03421E°07
«3386E=07
+3340E=-07
1 3284E~07
0 3277€=07
+3J268E=07
e 3246E=-07
+3211E=07
+13166E=07
e 3113E=07
¢3052€=-07
+2985E=07

F

1 3267E«09
15744508
+1721E-07
W 1367c-07
12334E=07
13095E«07
111232=06
+14G91E=06
+1906F=n6
12359F« (6
12H73E=06
1 3596E«(6
14524E-06
156292206
¢HBB4E=06
+ES0BE-C6
¢1138E=C5
11587E-05
1¢103E=05
12777¢ =05
1 3572E=05
14494ca(S
12260E«(5
16200 =05
1E252E=05
19989E=05
¢11198E=04
+v1420E=C4
11669FE=C4
11944c-04
+12233E~04
12542E=04
02665E-04
»3196E=04
13537=2=(4
1 3581E=04
14226F=(4
14571E=04
v4914ce(j4
15255504
+15591E-04
199222=04
1525UE«Q4
16577E=C4
16903E=04
17226E-04
17545¢en4
178595'04
18167E=04
+8469E-04

SIGPePH]

16983E=-09
16569E=09
W6176E=09
«5804E=0 9
+5453E-09
+8095E=n9
+7599E=-n9
17132E=09
16691E=09
16276E=19
+2762E=08
125B89E=08
12426E-18
¢2273E=08
+2129E=08
»1506E=n7
+11410E=17
11582€ =07
017435'07
11631E=07
1 1809E=07
12246E=y7
12101E=Q7
12764E =07
18034E=07
W 3771E=G7
+3525E=07
14371E=07
.4084E-07
Wy 3BLSE=-07T
1 SB804E=NT
1 3553E-07
v 3318E=07
1 2920E=07
12726E=07
.2545E’G7
12376E=07
12217E«G7
:2069E=97
11931E=07
+1802E=r7
11681E-07
, 2267E-07
+y2115E=-07
+1973E-G7
+11840E~-07
11716E=07
v1600E=07
11492E-97
+11391E-07

G

1 2185E=07
18957E=)7
+1533E~05
n2131E'06
1 2694E=06
05346E‘06
14130E=yb
14866E=-ub
+5557E=0%
1 6205E-06
W7939E=y6
010615‘05
«1312E-U5
¢1547€=1H
W1767E=05
W 27B6E=UD
+4243E=05
¢ 5B72E-ud
1 7493E-C5
e 9179E«(5
+1096E=C4
11290E=04
+1508E=04
«17 91E=C4
+2149E=14
12539E=04
W29 UJE=CY4
1 S31SE=-4
1 3737E=104
14132E-04
1451704
+4685E~04
15226E~04
¢ 5536E=04
15818E=~ye
16081E-C4
16327E=04
065565'54
W6771E-C4
+6970E=-04
W7157E=y4
y7331E=04d
«7552E=04
v 7771E=04
1 7975E=C4
+8§165E=y4d
18343€-04
l8509E’04
18663E=04
05807E'U4



TI=48(IN,P)SC=4y
Ur232 FISSIZN SPECTKUM

&

v8S00E
CLITS
+18200E
QObUOE
W8700E
+3BUDE
1990 0E
2»9000E
e 9100E
2 ¥2U0E
v 9300E
+9400€
19500
«YOU0E
1 ¥700E€
+98U0E
+9900E
1100U0€E
+1V10E
" +1020E
+1030E
+1040€
+1US0E
+1060€
+1U70E
«1080E
«1090E
+1100E
+1110E
+1120E
v1130E
11140E
' 1150E
+»1160E
- 21170€
«1180€
91190
+1200E
+131210E
«1220€
11230E
11240€
01250
11200E
01270E
v1280E
11290
«13V0E
«1310€
11320E

S1G

2 7489E=02
y8077E=02
1 3692k=02
1 9307E=02
1 9923E=02
11054E=y]
01115L-01
|1177E'°1
11238E=01
¢1500E-01
+11409E=01
11517€-01
11626E=01
11735E-01
11643E-01
11952e=01
12J60E=01
12169E=01
122/8E=(1
12386E=01
12495E~01
|2604E-Ul
12712E-08
12537E=01
e 2969€=01
03102E-01
v3234e-U1
1 3367E=01
21 3499E=01
1 3632E-01
1 3764E-01
¢ 3397€-01
14029E=U1
1416201
14294E=01
014426c=01
1 4552E=(]
0856301
14775E=01
14886¢g-01
1 49¥BE-CL
+15109E-0C1
19220E-U1
2y 3463E=01
+15554E-01
1 D666E=0)
e5777E-01
12089c=01
16000201

SIGP

1 3336E=02
+6154E-02
«6154E=0¢
16154E-02
16154k =02
16134E'02
16154E«02
16154E-02
.1UBbE-01
10806E=01
v1086E-01
+1006E=01
+1066E=(}
+»10b06E~01
11046E=-01
010506'01
11U36E=D1
1JuBbE=D1
+1086E-01
+10486E=01
»10b6E=91
+11086E=-01
11325E=01
01525&'01
11325E=01
11325E=01
11325E-01
11325E=01
11325E«01
11325E-01
+1325E=91
1132%E-01
11325E-01
11325E-01
1132501
11114€=~01
11114E=-01
11114E-01
v 1114E-01
11114E=901
11114E=01
11114€-01
11114E-01
1114E-01
11114E-01
11114E-01
11114E-01
11114E-01
1 7159E=02

PH]

«SBLBE=NS
1 3625E=05
«3379E=05
+1315VE=05
1 2936E=UD
127 36E=05
+12550E-05
1&376E~05
1 2214E=CS
WCUOSE=05
019225'05
1791E~G%
+11668E=0Y
t1b54E-05
ll“OE'US
+134pE=05
11256E=05
011705’05
11089E=05
+1014E=05
19447E=06
WB8797E-06
B191E-06
1 7627E«06
071”1&'06
16611E=06
+0154E=06
«5729E=06
1 9833E-06
14969E=06
«4€21E-06
|4301E'U6
+40U3E=06
03725E'06
1 3468E=06
+3227E=06
+S0UZE=06
027955'06
12O6UGE=V6
+242UE=~U6
2¢51E=06
2U95E=06
+1949E=06
+1813E-06
1 1687E-06
|157°E‘06
1148UE-08
+1350E=06
012645'06
+1175€E=06

 -56-

S1GePH!

02912E-07
1 2928E=07
+2937E-07
1 2932E-07
1 2913E=07
1 2883E=07
+12B44E=Q7
027975'07
12742E-07
«2682E+-07
+27C8E=07
12717€=07
+2713E-07
12696E=07
«2668E=07
2632E-07
12588E=07
12537E-07
1 2481E=07
12421E=07
12357€+-07
' 8290E=07
12222E=07
12164E~07
+Z108E=07
+2051E-07
11990E~07
1 1929€«07
11866E=07
+1803E=07
+11739E=07
11676E-07
91613E'07
+1551€-07
v1489E-07
+1428E=-07
11367E=07
v1303€-07
+1242E=07
+1182E-07
+1125€6-07
+1070E-07
+1017E=07
«9669E=-03
+9183E-08
+d718E-08
+18273E-08
+7848E=08
174‘1E'°8
+7053E-08

F

18764E=(4
19755E-04
19249E=04
19642E =04
+19934E-04
+1022E=03
+110S1E=03
v1079E«03
v1107E«G3
+11161E-03
+1188E=03
11215E«03
v1242€+03
11269€«03
11296E«03
11322€=03
11347€E-03
+11373E-G3
11397E-03
11421€-03
11444E03
11467E=03
11489E=03
11510E-03
11531€E-03
11551E=03
11574E=03
«1590E=03
11608E=p03J
11626E-03
11€43E=-03
11459E-03
v1675E«03
+1690E=03
¢1705€E-03
11719E=03
017325'03
«1745E«03
v1757E=03
v1768E=03
v1779E=-03
11790€~03
+1500E-03
+1309E=~03
v1818E-03
11827€«03
+1B35E-03
11842E-03
11850E-03

SIGPepH]

11297E-07
1 2231E=C7
+2080E~07
11938E«07
11807E=07
11684E-(07
11569E=07
11462E-07
+1363E-07
12241E=G7
12088E~-07
11945E-07
11812E-07
11688Ee7
11573E~-07
+11465E-07
11364€=-07
+1271E-07
11183E-07
+11102E=C7
11026E«07
¢+ 9556E-08
+18898E=-08
+v1010E-07
19406E=-08
+8757€-08
B152E-08
+17589E=-08
17065E-08
16576E=-ng
16121E-08
+5303E-08
»4935E«08
14593E-08
14275E-08
1 S345E=08
s 3113E-08
+12897E=08
12695808
12508E=08
12333E-CE
+2171E=08
+2020E-C8B
11879E-0b
11748E=8
11626E=06
1 1513E-C8
11407E-08
18415E-09

G

|5942E’L4
19163E-04
15373E=-04
1957GE=(4
1 9766E~L4a
1 9940E-C4
+1010E~CG3
v1025€E-03
+1040E=03
«1USIE-03
11074E~43
+11095E=0C3
11113EeCY
+1131E=03
e1147E-03
1162870
W1176E~C3
+11190k=(03
1202E=-03
«1213E~C3
012245’03
01234E=03
W 1243E-03
+1253E=03
1263k
v1272E-03
.1280E-03
1 1288E~(3
¢1295E~(3
01302E’03
v1309E~U3
+1314E=03
W1320E=03
1132%E-C 3
+133CE=03
11334E=03
'13385'03
11341E-CS
11344E-(3
11347E-03
«1350E=-03
11352E-03
v1354EeC2
v1357€=03
¢1358E~C3
11360E(3
v 1362E-03
11364E-038
11365E03
11366E=03



TI=4¢8(N,P)SC=43
U=239 FISSIIN SPECTRUM

&

+1330E
1340€
e 1950E
11360E
«1370E
+1380E
e 1390€
+1400E
+1410E
+1420F
«1430€
11440€
«1450E
+1460E
+1470E
«1480E
+1490E
»1500E
+1310E
01520E
v 1530E
+1°240E
v 1550€
«1560E
v 1570
+11580E
+1990E
11600E
v1610€
11620E
+1630E
11640E
«1650€
11660€
+1670E
+1680E
+1690E
+1700E
v1710€
+1/20E
+17380E
e1740€
W1790E
+1760€
W1770E
+1/80E
«1790E
+11800E
«1810€
+1820E

02
02
02
02

02
02
02
62
02
02
02
02
02
02
02
02
62
02
02
02
02
02
02
0e
02
02
02
02
02
0¢
02
02
02
02
02
02
02
02
02
02
62
02
02
02
02
02
02
02
02

SIG

16072E-01
1 8143E=01
«6215£-01
s 6236E=01
16358E-01
164UdE-UL
05447E'01
16486c~U1
16526c-01
16565c-04

+5592E-01

2 6594E=01
16595c <012
1 6597E<04
0 5600E«01
0655501
1 6511e=01
15366E«01
16422E-01
+6377z=01
0 6333E=01
1 56268k<-04
16222E=-01
16140E<01
+5067E-0U)
1 5990E-C1
+3913E=01
15836201
0 3759%€~01
1260805 <01
1 95975=01
15214c=01
12451202
1534901
19266Ee01
153183E-01
+15100=01
1 5036-01
0497101
14907g=-01
14342E=01
14775E=01
+4713E-01
14649E-01
,4585¢€-01
14537E-01
04437 -01
14457E=01
14417€-01

SIGP

v7198E=02

+7158E=02

1 7158E=02

17158E=02

+7158E=02

1 39332=92

12333k=02

1 3733E«02

19933E=42

13933E=02

«1595€=03

11595E«03

1 1555E-03

11595E~03

11595E-03
=,4453E-02
=s4456E=y2
e ,4456E=02
=,4456E-02
=44456E=02
=,4456E=02
=,4456E~02
=y4456E-02
e,7714E=p2
«,7714E=(2
=¢7714E=02
a,7714E=02
"7/14E"02
-,7714€02
vy7714E=02
'|8254&‘32
=,3234E-02
=, 8244E=02
-, 8284€E=02
,8244E-02
v, 8284E=02
'l6284E.02
'|644~5E-02
«,6442E=02
-,644ZE=(2
-y6442E=(2
-,6442E-02
«,6442E-02
-,6442E=02
-,6442E=-02
-, 6442E-(2
-, 39796E=(2
= ,39¥6E=y2
=y 3796E=02
-, J396E=02

PH]

«1093E~05%
+1017E=06
«9459E-07
287 93E=0Q7
v8163€E=07
7611E=07
+7075€E=07
16543€E=07
16122E-07
+5693E<07
+5294E=07
14923E=07
+4578E=07
14257E=07
v3959E=07
1 J681E=07
134ZZE'07
13182E-07
1 2959E-07
12751E=07
1¢558E<97
123738=07
022115’07
12¢055E=07
1911507
11776E=067
1651E=07
vW1535E=G7
11427297
1 1326E=07
11233€=07
v11146E=07
+11685E=07
v 9900E=-03
192U2E=DE
18E53E=08
17949E«08
v 7386E=DS
16857€=08
18382€E-08
+15931E-048
+5512E=05
lSlZJE'OB
476108
14424E-058
.4111E-05
+3821E~08
+3550E=-08
1 3299E=98
+3066E~08

-57-

SIGePH]

+6638E~08
«6248E=(3
+5879E-08
+5531€E-08
+5203E-08
«4877E-08
«4564E-08
+4270E=08
»3995€E=08
+3738E-08
+3490E-08
13246E-08
+3019E-08
12808€=08
12612E-08
12429E-08
12244E-08
12072E-08
+1913E-08
«1767€E-03
+1631E=-08
+1506E-08
«1390E-08
+1279E=08
+1174E-08
«1078€-08
+989UE=09
+9075E=09
«8326E-09
«7638E=09
¢ 7002E-09
v6414E-09
1 5873E=-09
W 5377€=09
1 4922E«09
+4504E-09
04120E'09
0 3768E-09
1 3458E-09
+3173E=09
«2910c-09
12669E=09
+2448E-09
12244E=09
+2057€=09
»1885E-09
+1733E=09
11596E-09
v1470E-09
+1354E-09

F

1L656E-03
«1363E=03
+1869E=03
+1875€-03
+1880E«03
+11885E-03
1149003
11894E«(3
+1898E=03
11902803
+11908E-03
«1909E=03
1191203
11615£-03
'1918E'03
11920E-03
11923€-03
v 1925E-03
+1927E-03
11929E=03
+11932E=-03
119335'03
1193503
11936E=-03
11937203
¢1938E-03
117939503
01194003
11741E-03
+11941£-03
1 1942E-03
11943€=-03
+11943E.03
11944€-03
+1944E-03
11545603
1194503
¢1745£-03
11946E-03
119446C=03
11946503
2 1747E«03
11947c=-03
11947503
11947E€-903
1194703
11948E€<03
119482+«03
+11948E-03

SIGPePM]

1 7826E=N9

17279E=09

16771E=09

1629 8E=09

12993E=09

1 27B4E=CS

'25895'09

12408E=09

1223 9E=09

18443E=11

17852811

1 7301E=11

16789E-11

16313E-11
«,1639E=09
=,1525E=09
=,1418E=09
-y 1318E'09
=,1226E-09
*,1140E=09
«,1059E«09
=,9850E=10
«,1585E-09
°,1474E<09
=1370€E=09
«,1274E=09
=31184E-09
=1101E=09
=,1023E=09
«,1021E«09
v9492E-10
«,8823E-10
*,8201E-10
«,7623E=10
=,7085E=10
-, 6585€E-10
-,4760E=10
»,4423C-10
-, 4111E~10
=, 3821E-10
=, 3551E~10
=-,3300E-10
«3067E~10
-, 2850E-10
-, 2648E«10
«“,1527E-10
=y,1419E=10
=-,1318E«10
=41225€=10

G

+1367E-33
y1363E=-03
11349E-03
v1365E+03
v1370E-03
+1370E-03
11371E=03
W1371E°ud
11371E-C3
11371E-03
+1371E=03
W1371E=03
11371E=GS
«1371E-03
11371E-03
«1371E=-03
11371E<C3
+11371E-03
W1371E=03
¢1371E~C3
+v1371E-03
¢1371E=y3
¢e1371E=~03
+1370E~03
+1370E=03
+1370E-03
«1370E-03
1370E=G3
+1137CE=03
W 1370E~Q3
+137J0E=0
s 1369E=03
11365E-03
b,1369E=0Y
+1369E=03
+1369E=03
e 1369E=03
+1359E=03
+1369E=03
01369E'03
v1569E=03
11349E«03
11369E-03
1 1369E-03
v1357E=03
1369E-03
11369E=03
+1365E=03
11369E=03
«1369E-03



Tl"ﬁSNJP)SC.48
Ueg3> FISSI2N SPECTRUM

€

11830E
1840
e1850E
+1860E
v1870E
«1880E
18Y0E
1 1900€
11910E
+1920E
«19Y30E
«1940E
v1950€
v1960E
«1970E
+1980E
01?905

SPECTRUM

02
02
02
02
02
02
02
02
02
02
02
02
02
02
02
g2
02

SIG

14377e-01
14337601
14297c=01
14257E=01
14226k-u1
14213E-01
142006=01
y418bE=01
14175E=01
14162E=01
094149¢~01
14137201
14124k-01
14111€-01
140982-01
14086E-01
24073E=01

SIGP

«,3936E-02
-y 3996E=;2
-.3996&-02
'03996E‘02
*,1276E=02
“y1276E=p2
=,1276E-02
=y1276E=02
=1276E=02
*,1276E«02
=,3276E«02
*,1276E=02
=41276k=02
"1276&’02
»:1276E-02
“,1276E=02
=41276E=02

AVERAGE CR2SS SECT]@N =

PH]

026495'03
12647E=08
1246UE=(8
12206E~08
1d124E=-08
11973€=03
+1833E=08
11703E=C8
+1533€=-08
11471E=08
11306E~¢s
11209E-08
11179E=08
+1096E=08
+101bE=y8
+19457E=09
187 86E=09

'1949E«03

-58-

S1GePH]

«1247E=09
+1148E-09
+1057€E=09
+9729E=10
18974E=10
+8313E-10
¢7701E-10
o 7133E=10
+16608E=10
16120E=10
+5669E=10
¢5254E-10
o4863E'10
045045'10
14172€E-10
+3864E=10
035785'10

F

v1948E-03
11948E«03
11948E-03
11948E€=03
11949E«03
+11549E-03
+1949€E=03
»1949E«03
11949E«03
+11949E=03
+1949E«(3
¢1949€«03
+19495-03
11949E-03
11949F«03
11949803
+1949Z-03

SIGPepH]

=-y1138E=10
vy 1058E-10
«,9830E~-11
..91345'11
~42710E=11
=42518E~11
'923406’11
®,2174E-11
=,2020E~-11
*,1876E~11
*:1743E-11
=y1620E=-11
=,1505E-11
*,1398E«11
=i1299E-11
=,1207€E~14
*y1121E-11

G

11369E03
136923
+13589E~03
11359€-03
11359E=03
+1349E%03
1 1369E=03
015695'03
01369E'03
013695'03
211369~y 3
11369E'03
+1369E=03
11369E~03
«1369E-0uJ
+1367E=-03
11369E«y3



RELATIVE VALUES

MN-55 (N, 2N) MN-54
U-235 FISSION SPECTRUM

Tllllllllllll T

SIG

—

1 l 1 | 1 1 l 1 | ] 1

SIG*PHI |

J S N | l L1 L1 I ] 1

| 1 1 1 l 1 1 1 1 I i 1 1 1 | 1 1

Lt 1 1 l 1 | S | l | I 1 i I I | | 1

5 10 15
E (MEV)

- 590~



MN=55( Ny 2N )M Ne 54
U=235 FISS12an SPECTRUM

3

+1050¢
1 1060E
1070
11080E
11090€
«1100E
+1110E
11120
011308
«1140¢
111508
+1160€
11170¢€
+1180E
21190€
11210E
11220E
+1230€
«1240F
+1250€
+1260E
12706
01280E
+1290E
+1300E
»1310E
«1320€
+1350E
11340
W1350E
+1960E
11370E
+11380E
' 1390
+1400E
+1410E
«1420E
0e1430€
e1440F
+1450€
11460
+14/0€
+1480F
11490E
11500€
+1010E
11520¢
11530€
11940

02
62
02
02
02
02
02
g2
02
02
02
02
02
02
02
02
G2
02
02
02
02
02
02
02
02
02
02
62
02
02
02
02
g2
02
02
02
02
02
02
02
02
02
02
02
02
02
'
02
02
02

S1G

1 7765E=02
.16675.01
¢3137€=01
14651 E=01
16766E-01
18900€=-01
e1179E 00
11468F (¢
»1758E 00
120792 00
12417 QU
127354E Oy
+J089E 00
+3420€ 00
037502 00
14080E O
14356E Ou
14633 00
+14909E 00
15149 00
+5373E 00
13396E 0y
15806E 00
v 5991E 00
16175 00
18360E 00
26517E 00
16674E 00
+6030E 00
W 6971E 0OV
+7103c 00
v 7235 00
0 7360E 00
«7470E 00
+7580E 00
1 7690E 00
+7779E U0
+7869E 00
17958 (0
+18036€ 00
+8108E 00
15179 00
+8247E Y0
18304E 00
183625 00
,8420E 0y
¢3467¢& 00
+8513E 00
+8560E 00
+8601c 00

SIGP

089U5E'U1
18 JU5E=1
+1514E€ @0
+1514E 00
+2134F 3¢
12392E (0
12392E 30
12392E 90
12892E 00
«3375E 90
13375E g0
13375€ 00
v 33028 (0
v3302€ g0
+3302€ Q0
127635 00
1 2763E (0
v2763E 00
12763E (0
12231E 00
02231 00
12231E QU
11846E 00
2»1346E g0
118464E (0
+1568E 00
+1548E 00
11568E @0
+1368E 00
v1322E po
' 1322€ 00
v1322E 00
+1100€ goO
«1100E o0
11100E go
18947E«Q1
18946E=-91
18946E=01
17174E=04
17174E-01
v 7174E-p1
15731E-01
+5781E-01
+5761E=01
14670E=-01
'4670E-03
14670E-01
14670E=-01
»3737E-01

PH]

8191E-06
1 7627E=06
e7101E=06
16611E~06
16154E=(6
15729€«0¢6
+5333E=06
+4965E=0¢6
14621E=06
0‘3015'06
14003E=06
13725E=06
13468E=06
2 3227E«G6
+3003E=06
12795E=06
12600E=06
¢ 2420E=06
+2251E-06
«2095E=0¢
1 1949€<06
+1813E=06
21687E~=06
11570E=0s
+1460E=06
11353E=08
012645'06
11175E-06
11093E=05
v1017E=06
19459E=p7
e 8794E=(7
1 8183E~07
W 7611E-07
+7078E=07
+16583E-07
'6122E=07
152945'07
1 4923E=(7
+4578E=07
+4¢57€-07
.39395‘07
+3661E-07
v3422E-07
131625‘07
029595'07
027515'07
1¢558E=07
12378E=07

- 60~

SIGepH]

16361E-08
v1271E-07
12228E=-07
030745'07
14164E=Q7
+5099E~07
16289E-07
0 7290E=07
+8123E=07
+8943E-07
+9675€=07
«1026E=-06
«1071E-06
+1103E~-p6
1126E-06
¢1140€=06
+1133E-06
21121E=-06
+1105€=06
1079E=0Q6
11047E=0¢
«1015E-06
+9796E=p?
09403E'07
+9017E-07
8639E=07
+8235E-07
17844g-07
074656'07
+7089E=-07
16719E«07
06366E'07
16023E-07
+5685€E=07
+5365E~07
+5062E=07
+4763E-07
14480E-07
042145'07
13956E=07
13712E-07
13482€=-07
+3264E-07
v3057€-07
2 2862E=07
12679E=(7
+2505E«07
+2342E-07
+2189E~07
+2045E=-07

F

+2863E=06
11251z-05
030035'05
15669E=05
19302E=05
11395¢-04
11967€-04
12648F =04
034205'04
14273504
15205g=04
16204E=04¢
.7254&-0‘
+8342E«04
+9458Can e
+1059E<03
v1173E=03
112 86E=03
01397€-p3
+11506E«03
11613603
11716E-03
+1815€E=03
¢1911€«03
v2003E=03
v 2092E«03
v2176FE~03
v2256E«03
12333E-03
12406E=03
12475E«03
+12540Ea03
+2602E=03
026615203
027165'03
+12768E«03
12817E=03
+2863FE=03
12907E~03
12947E=03
+2986E=03
13N22E«03
|3n55E‘03
+ 3087503
vJ117E=03
1314403
+3170E«03
v 3194Fe03
+13217E=03
v3238E-03

S1GPepK]

+7294E=07
1679207
11075€a06
+1001E-06
11313E-06
+1657E=p6
¢11543E-06
11436E=06
1337606
11451€«06
11351E-06
11257€=06
11145E=06
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16186Een6
13514E=06
1 3299E=0n6
1 3432E-06
13223E=06
1 3027E=06
v1247E=n6
11167E-06
18138E-(G7
21 7805E«n7
1 7108E«n7
+2205E=07
12058E=y7
12094E=12
+0000E 00
«0000E 00
=4,1556E~07
=,1450E=07
«,1353E=07
»,1260E=27
*31174E«97
‘|5466E'07
=.5095E-07
«,3815E=07
=y 3545E<7
=y 3294E«)7
=,3082E-237
=,2863E«37
=,3351E=07
*.3111E=07
= +2888E=97
=y 3246E~(07
=,3011€E=97
=12822E«07
“.2617E-07
=,2427€-07
«,3417E=-07
'031625°07
=42973E~07
=,2750E=n7
2543207
=,2125E=-07
«41966E=97
~y2313E=07
«“12137€=07
=,1974E-07

G

14879E=01
+4887E«01
+14895E=01
14902€~01
14908k«
14913€=01
1 4917E=01
+14920E-01
14923E=y1
+4926E=01
|4928E‘01
v493uE=01
W 4931E=0Y
149 32E=01
¢ 4932E=u1
14933E=01
14933E~01
2 4933E=01
14983E~0U1
+149383E-01
e 4933E~01
14933601
+14933E=01
+4933E=91
14932E=uy
14932E=01
14932E=-01
+4931E-1
14931E-01
14930E=-01
14930E=01
+4930E=-01
14930E=01
16Y29E=Q1”
v4929E-01
1 4929E=01
+4923E-01
1 4923E=51
1 4928E~y1
14927E-01
14927E-01
14927E=01
14927E=901
1 4926E=01
1 4926E~01
14926E=01
14925E=01
e 4925E=01
14925E<01
14925E=01



FE=S4IN,P)rpen4
U=g3> FISSIeN SPECTRUM

-

«1130E
+1140E
+1150E
+1160E
+11/0E
v1180E
»1190€
11200E
«1210E
11420E
1 1230E
+1240E
+1250E
11260E
v1270E
¢1280E
+1290E€
«1300E
«1310E
«1320E
¢e1330E
v1340E
+13%0€
11360E
«1370E
+11380E
v 1390E
+1400E
+1410E
+1420E
11430E
+1440E
+1450E
v1460E
+11470E
+1480€
11490E
11500E
11510€
11520E
¢1930E
+1540E
+1950E
211960€
e1570€
«1580E
1590k
«16UQE
11610€
01020€

SIG

05200¢
«916GE
19120
«2080E
+5040E
1 5002¢&
v4966¢
149308
+14078E
14826€
+14780¢
14740¢
»4700E
1 4652E
14604E
14548¢
+44R83E
14420¢
14351k
2 4283E
e4211E
4135k
14060E
»y3983E
v 3907¢
« 3825E
2 3736E
«3650€
1 3Y69E
' J489E
v 3409¢E
¢ 3329E
1 3250E
31772
+ S105E
3035¢E
«2967¢
12900k
12839E
12779¢
12719E
12659E
12600
12543E
1 2487¢
2431 ¢
1 2375E
«2320E
12279€E
12240E€

0o
00
uo
00
00
(Y]
0o
uo
(Y
uo
00
(17
VU
go
0o
00
ov
v
00
Ge
ou
o
o
0y
00
v
00
0o
ou
vo
00
111}
VU
UG
00
6o
o
Vo
ou
o
Y
90
e
vo
bu
0u
Gu
VG
ou
o

SIGP

=,4023E=-01
=, 3952E=01
«,4039E<(1
'04005&'01
'039765.01
«,3619E=-C1
=3553E-01
=-,5269E=-01
=¢5213E=01
= 5158E=01
-,4025E=01
*.3991E=-01
=,4862E-31
=,40512E-01
=y4763E=01
«,6468E=01
=,6376E«01
=,8933E=01
-,6826E=-01
=16720E-01
«,7704E=01
=7564E-01
-,7753E-G1
©s7635E=-01
=,7490E=-01
«48554E-01
-,8746E=(01
=.8227E-01
=,8y43E«11
=17364%E-01
-,8142E-y1
-+ 7950E=-01
-, 7406E=01
«,723%E=~01
«,7076E=-01
-06915&'01
=, 6700k-01
=y6150Eap1
“,6031k-01
*,5904E-11
=,6100E=01
«,5v65E~01
“,5756k=y1
=,5630E-01
"SEUOE'UI
~+509EE=01
-5566E=-01
- 4yLYyE-01
=,4017E=-01
=,3947€E-01

PH]

1 4621E=06
043015'06
14003E=J6
1 3726E=Cs
13465E=06
2 J¢27E=06
e J0u3E=06
12795E=00
12600E'Cé
12420E=06
12251E=(6
120 95E=06
11949E=06
v1813E-06
116B87E=06
1157uE=Co
1146CE=08
1 1358E=06

11264E=06,

' 1175E-06
11U93E=06
+1017E=U6
1 9459E=07
+8796E=07
18183E=07
+7611E=07
+7C7¢6E=07
16583E=07
16122E=07
+D693E=07
19294E=07
1 4923E=07
+4578€E=07
8257E=07
|395QE‘07
1S6ELE=N7
1 342¢2E=07
+3182E=07
1 2959E=07
«2751E=07
'25565'07
1237 8E=07
1€€13E-07
+2055€E=07
11911E'C7
v1776E=07
11631E-07
+1535€-07
1427E=(7
113¢6E=N7

-65~

SIGePH]

02403&'06
12219E=06
12050E-06
+1893E=06
+1748E<06
v1614E«Q6
01491E'06
+1378E=06
01268&'06
11168E=06
11076E=06
2 9929E-07
+9161E-07
16435E-07
W7767€=07
v 7133€E=07
16546E-07
cb004E'07
+5498E~-07
+5035€E~-07
14604E=-07
+4205g-07
+3841E=07
e 3504E=07
1 3197E=07
12911E=07
+2645E=-07
+2403E=07
1¢185E-07
v1986E=07
+1805E-07
+1639€E-07
+1488E=07
»1352€=-07
012295'07
1117€-07
«1015E=07
+9228E=08
+8400E=-08
+7646E=03
+6955E=08
6322E~08
+9747E-08
2 H5226E=038
+4752E=03
«4318E-08
+3921E-08
+J561E-043
«3252€-08
12970€-08

F

17657€01
2 7659E«01
17662E=01
v 7664E=11
l7°65E'01
v7667F=01
e 7969FE=01
v7670E=01
e7671E-01
'7673E'01
17674E=01
«7675E=01
1 7676E=01
1 76775=01
v 7677€<01
v 76782-01
v7679Z=n1
y7679E<01
+76R0E=01
17581E=01
1 7681E=01
1 7681E-01
1 7682E-01
17682€«01
+7683E=01
1 7683E=01
1 7583E«Q1
+7683Fa(1
¢17634E=01
217634701
17684£-01
17684701
v 75B4E=-01
W 7684E=901
1 7685€-01
+7685€-01
1 7685E=01
1 7685F«01
.768SE-01
+7685E=01
+76855=01
+7685E«01
175852-01
+7685E=01
17685E-01
«7685E«01
1 7686E=01
1 7686E«01
W 76B86E=01
1 7686E-01

SIGPePH]

-,1859E<07
‘117175'07
1617597
=s1493E-07
*y1379€37
=s1168E-97
"10796-77
=y1472€-07
=,1356E-07
«11248F=07
=,9062E-08
-.83615-08
=,94745E=13
~87265=08
=48035€E=08
=+1015€=-027
«-,9311E-038
=941 3E«08
=, 8625E=03
=-+7898E-08
~,8423E-08
«7693E=08
«,7362E=98
«y6718E-08
«,6129E-98
'06314E°08
~y6191E=-08
=~¢5416E-08
=,4924E=08
=,4477E-08
=,4311F-08
=s3914E-08
=,3391E=08
-,3082E=08
=+2801E=nN8§
~»s2545E=08
=,2313E=-08
«y1960€E-08
«41784E-08
«,1624E-08
'015605'08
-,1418E~08
=,1272E-08
=41157E«08
=4,1052€=08
=,1012¢-08
=,9190E=0C9
- 6276E=09
=45731E=09
«,5234E-09

G

14925E=01
14925E=01
14924€-01
14924E=4]
1 4924E-01
14924E-01
14924E=01
14924E-y1
14924E-01
14923E~-ul
+14923E=01
14923Eeyy
14923E-01
14923E=1)1
14923€=y1
04923E‘31
14923E=01
14923E=y1
14923E=01
14923E-01
14923841
09922E-01
14922E=01
14922E-01
1 4922E=91
+4922E-01
14922E=C1
14922€=01
14522€=G1
14922E-U1
14922E-01
14922E=01
14922E=¢1
14922801
049225'01
14922E=-01
14922E=01
14922F=01
04922E'01
+4922E=(1
14922E-01
14522€-41
14922E=01
14922E=01
14922801
2 4922E-01
14922E=( L
14922E=91
14922E-u1
14922E-01



FE=54(N,PINN=b4
U=233 FISSIZN SPECTRUM

E}

+1680E
11640E
«1650E
160 0E
+1670E
+11680E
11690E
21 1700¢€
117310E
«1720E
+1730E
11740E
+1750E
1760
W1770€
«1780E
+1790E
+1800E
11810E
2»1820€
«1830€
1184 0E
+1850E
11860E
11870E
+1880E
+1890E
«1900E
+1910E
+1920E
219308
«1940E
1950
+1960E
e1970E
+1980E
«1990E

SPECTRUM

Sl6
02 ,219%E
02 ,2147¢
02 ,21U0E
02 ,2U6bBE
02 L,2036E
02 ,2CO0UE
02 ,1959¢
02 192UE
02 ,1888¢
02 .1856¢E
02 ,1s24¢
62 ,1792€
g2 17608
02 .1736¢
02 ,1712¢
02 ,1650¢
02 L1670E
02 ,1650&
02 ,1630E
02 ,1610¢
02 ,1592€
02 ,1576¢
02 ,1560€
02 ,1%44E
02 ,1528¢
02 ,1514¢
02 ,1502¢
02 ,1490¢
02 ,1478E
02 ,1466¢
02 ,1456¢E
02 ,1448¢
02 ,1440t
02 ,1432E
02 ,1424€
02 ,1418¢
02 ,1414€

00
00
o
06
G0
ou
Lo
oc
vo
Lo
00
00
00
00
vl
1]
00
6o
6o
00
00
uu
0o
00
0o
v
00
6o
ug
do
19
0v
00
v
0o
00
0o

AVERAGE CK2SS

S]GP

=, 4080E=01
=,4772E-01
»y3263E-01
-.3212&-31
*,3162E=01
-,4061E-01
«,3979E-01
= 3269E=-01
*43213E~01
-.3159t-01
=y3242E=-01
=, 3185E-01
=,2442E~-y1
*,2408E-(1
=42375k-01
=, 201bE=01
1994k =41
=,2031E-01
2006k«
“41641E=-y1
~:1612E-01
~,15%6E=(01
=,1621E-C1
'11604&'01
=,1587E=i1
-y 1207€-01
=.1198E=-01
=-,1212€~-01
=y1202E-01
=, 1193E=yl
=8033k=-02
= 7989E-(2
=,8056E«02
=+8C011E=n2
=y 79¢6E=-p2
=,4008k=-02
=, 3997€E=02

SECTION =

PHI

11233E-07
e1146E-07
010652’U7
W 9YUQEeNl
1 9202E=(iE
+8593E=Ci
1 7949E=0b
W 73808E=0b
+6B67E=-U8
1638¢E~08
15931600
15212E=08
¢9123E-Cn
+14761E=08
14424E-08
1v4111E=08
1 3821E-08
13550E=-04
¢ SZ99E~uR

+3066E-08

+12849E-03
12547E-08
1246UE=N8
1 2285E~CH
12124E-08
«1973E=~03
+1833E=08
W1703E-08
115E3E-08
v1471E=-us
11366E-08
v1269E=08
v1179E=-28
11096E-LY
¢+ 101bE=08
+9457E=09
18756E=09

7666E-01

-66-

SIGePH]

v2707E-08
1 2460E=08
1é237E~08
+c047E=08
«1873E=-08
+1710E=-08
+1558E«03
11419E-08
»1296E=~08
+1184E~08
+1082E=04
+9875E=09
+9016E=-09
1B263E=09
+7573E=-09
«6948E=-09
16380E=-09
+5858E=09
+5377€E=09
+14935€=09
+4535E=09
14172E=09
1 3837E=-0C9
e 3529E=09
+13245E-09
12987E=09
12754E=09
+2538E=09
12339E=09
«2156E=09
+1989E=-09
+11838E=09
+1698E~09
«1569E=09
«1449E-09
+1341E-09
11242E-09

F

1 7686E<01
+17686E=01
+7686E=01
v7686Fa01
W 76H6E=01
17686F=01
17686E=01
1 7686E=01
1 7686F=01
' 7686E«01
1 7686E-01
17686F=01
17586E=01
17686FE=01
¢ 7586E=01
1 7686E=01
+7636E=01
+7686F=01
v 1686E=01
«7686€=01
21 7686E=D1
17686E=01
+7586E=01
1 7686E-01
+7686E=01
1 7686E«01
+7686E=-01
17686E=01
07686&'01
«7686E=01
v7686E=01
+7686E~-01
+7686E=01
1 7686E=01
1 7686E=01
+7686E=01
17686E=01

S|GPepPH]

=,6015E~09
=,5469€E-09
«:13476E-09
-,3180E=)9
=y2910E=09
=, 3473E=09
«,3163E=09
=2415E-09
-|2206E'09
=,2016E-09
=~+1923E=-09
=1756E«n9
=¢1251E=09
=.11446E-09
'01051&‘09
=,8296E=10
=y7618E=10
=y 7210E=10
=,6618E-10
-,6075E=10
“+4592E-10
=¢4224E-10
-4, 3987E~10
= 3666E«10
=4 3371E=10
=,2382E«10
=312196E~10
«,2065E=10
=~41903E=-10
=+1754E=10
=:1097E-10
'010146'10
*,9500E=11
"'8777E‘11
=+8109€«11
=¢3791E-11
'135125‘11

G

+14922E=01
14922E=y1
«4922E-01
14922E=(1
2 A522E=01
+14322E=01
14922E=-01
1 4922E-y1
14922E-01
14921E=i1
'4921E'Ul
14921E=91
14921E=01
+14921E-04
0 4921E=N1
+4921E=01
14921E=01
14921E=C1
14921Ewu}
14921E=y1
14921E~ul
0 4921E-01
14921E=01
14921E=u1
14921E-01
14921E-01
14921E=01
14921E=01
14921E~-C1
14921E-J1
+4621E=uy
+14921E=01
14921E=(1
14921E=01"
04921E=01
l‘921E°01
04921E=02



RELATIVE VALUES

FE-56 (N, P) MN-56
1-235 FISSION SPECTRLM

LI , LI N R | l LI I 1

i | N S | l 1 i1 1 l 1
5 10 15

E (MEV)
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FE=56(N,P)Myeb g
U=2$> FISSIUN SPECTRUMN

E.

«SUU0E
+3100¢
'S2U0E
v 3300E
' S4U0E
+3200E
«SOU0E
«3700E
«SBUOE
3900€E
+4000E
+4100E
+42U0E
+14300E
144UV0E
«4500E
146V0E
14700E
«4800E
+14900E
+S000E
e5100E
+2200E
+5300E
' D400
«59200€
12600E
v5/00E
+5800E
«5900E
+0000E
+6100E
»62U0E
16300E
+64U0E
«65U0E
+6600E
267008
16800E
16900€E
«70U0E
s 71UQE
«7200E
1 7300E
«7400€
«7500E
2 76U0E
o7700€E
+78U0E
' 7900E

S1G

11100E~06
|15OOE'UO
12100E=L0
1 2950E=06
14200E=L6
V6ZU0E=06
y¥d0Ue=06
\1500c-05
12500c=05
:440UE=LY
¢ 0J00E~UD
11200:=04
,2900E=04
'+ S56U0E=U4
»930UE-U4
+1500E=ULJ
.2360&-03
1 3750E-u3
15550603
\BGUOE=U3
11230E=0¢
9 214UE=2
13280E=02
14500e=02
15600k=02
1 7160E=02
, 8630E=C2
«1010E=01
1 1165E=01
1520E~01L
11480E=01
+1640k =01
11810E=01
1190UE=-ul
12145E-~(1
12310E=01
.24756'(1
1264001
128GC0E=01
12560E-01
] Jlle'Ul
1326401
yS416E=-01
e 306be=01
1 3720E=01
1 3856E=01
1359201
14123E-01
,4264E=01

S1GP

4001E=06
WO6LU0E=N6
B50G0E=y6
e 1250E=05
12000E=-pS
' SOUUE=~QD
05ZCOE'U5
210(00E=-C4
+1900E-0,4
W36UUE=(4
W40C0E=04
v1700E=-03
12700E-03
1370UE=03
W S5700E=(3
BHO0VE=QDS
W137CE-)2
.1000&-02
1322 0E=G2
W 3500E=-02
+4700€=-yp2
'44002-02
11140E=01
+11220E=01
1300e=-01
+1360E=-01
11470€-01
W147uk=yl
v1550k-01
W1550c«p1
v16C0E=G1
+10ulE~-U1
W1760E-(1
017005°01
11650E-01
11650E=901
.16505-01
11050E=-yl
v16C0E-yl
+1500E=C1
+1520E~01
152uE-yl
v1520E-01
+1520E-01
.15?UE-01
013DUE'01
+1360E-01
11360E=-01
11360E=-01
l156UE'01

PHI

11323E=03
+11246E=03
v1178E=03
1104kl
v1030E=03
1 970¢E=L4
1917>E'04
WE619E=04
«B8L95E=04
e 7599E=04
1 71$2E=04
«6691E=04
«0276E=(4
19604E=04
+15516E-04
14843E=04
14537E-U4

+4249E=04

«3970E=04
03724E'04
'34555°04
1 3261E~C4
+3051E-04
1 2854E=y4
1260GE=( 4
1 2496E=(4
12€333E~04
+21b1E=04
0 2030E04
1 17680E=04
e1663E=04
+1553E=04
11451E-04
+1355E=04
11e65E=04
W1161E~-04¢
W1103E=04
«1029E=u4d
1960 9E~(S
1 L960E-US
10369E=C5
¢ 7609E=N5
17285E'G>
16797E=05%
16341E=05
+9914E-05
+5516E-05
19144E=05

-6 8-

SIGepPH]

+1455E€=-10
+1869€~10
12463E-10
t3256&‘10
4361E-10
06053E'10
W0991E~10
11293E-09
v 2024E-09
+3344E-09
«5705€=09
1 8029E-09
v18205'08
+3295€~08
+9130E-08
7754E-08
+1153E-07
+1701E=07
+2356E=~07
¢3501E=07
+458CE=-07
15925E-07
+6975E=-07
+1001E=-06
112684E=-06
+1548E=06
+1787E=06
v2014E=06
12203E=06
+2375E=06
+2515E=06
+2634E=06
+2727E=06
+2812E=-C6
' 2873E-06
«2906E=-06
+2923E-06
+2924E=06
12912E-06
02863E'06
+2844E=06
.2791&'06
2732E-06
«2667E-06
+2600E~06
+252RE=06
12445E=0¢
12361E-06
022775’06
12194E~-06

F

12268E=09
11895c-n3
+4071E=-08
+16944F =08
W1U77E=07
12 600E=07
v2357£'07
+3460E=07
¢5130E-07
+7835E=07
1172402=06
+11930F=06
1325HE=06
+9340E=~06
nlUOdE‘O5
v1657€E=05
12627E=05
|4064E'05
v6104E-05
»9U53E-05
v1311E-04
+11339=Z«04
12486E~=(4
+J340E-04
.44885-04
»S909F-04
+7581E-04
+1¥485F=04
v1160E=-03
¢1389E-03
011634¢=03
+v1892E=03
02160E=03
0243703
227212-03
1 3011E-03
1 5302E=03
+J595E=03
+3886E=03
041765'03
14463E«03
16744E«(03
1 5021E-03
152915£=03
+5554E-03
2 5810E=D3
16C59C=03
18299E«03
16531E=03
16754FE=03

SIGPePHI

+5291E=10
+7475E=10
19970E=10
+1380E=09
«2077E=09
¢3514E=99
18615E=-09
+11538E=08
12736E=98
1 2853E-08
11137€-07
11694E=27
+2177€E=07
13144E=97
14549E =07
16635E-07
18166E=07
+1381E-06
013925'06
«1750E~06
v1533E=06
13717E-06
¢ 3722E=06
' 3740E=C6
13630E-n6
13669E=N6
+3430E-06
+33B61E-06
13160E-06
13048E<06
+1284BE=-y6
12641E-C6
12394E-06
12236E=06
v2088E~06
11949E<«06
11765E-06
11647E=06
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+1600E @O0
+14G0E ¢oO
«1200& 00
1200k GO
+1200€E 00
1200k 20
+120CE 00
+70u2E-01
+700VUE=Q1
700001
+7000E-01
+7000E=-01
«7006E=01
07UUDE'U1
1 7G00E-g1
e 7UU0E=-y1
17000E-01
dyL2k-yl
14UQUE=CL
+4GC0E=01
040005'01
04UUOE'01
qunOE‘Ul
+4U00E=-y2

PH]

071015'06
16011E=05%
061)4E'Ué
05729E'96
¢ 233306
14965E=96
04621E‘U6
143u1Ee5
v4003E=)6
c3720£'”°
1 3460E=06
13227E=00
1 30u3E=y6
+12795E=)0
126UQE=06
12423E=06
12251E=C6
12U95E=06

v1949E-06

+1813€~06
11607E=(6
1 1570E=06
«145JE-06
11458E-gs
1 1264E-06
«1175E=06
11093E=-96
«1017€=(6
¢ 9459E=07
+8790E-07
' 8183E«y7
W7611E=07
27070807
«6533E=07
16122E=07
¢ S5693E=y7
19294807
e 4923E=(7
14570E=y7
v4257€~27
13959¢c=(7
1 JOY1E=C7
e 3422E=07
031625'07
'29595'07
027515‘07
12556%=07
02670E’07
02211E’U7
12055€-97

~73=

SI1GePHI

+2367E=03
058765'06
+8B890E-08
+1146E-G7
12453E'07
1 3574E-07
+4529E-07
¢5333E-97
16005£=07
16557€=07
+7004€-07
+7358E=07
+7628E=07
178256'07
+7905E=07
«7937E-07
+7925€E=07
+7877E-07
¢ 7796E=07
«7616E-07
v 7423E-07
+7220E=07
+7009E-07
+6792E-07
16520€-07
06253E'07
¢3992E=07
+5736E=07
15487E'07
¢5209E=07
+4943E=07
+4688E=-07
'4445E'U7
+4213E-07
e3961E=-07
¢3723E=-07
+3500E=07
+3289E=-07
+J0S0E-07
+2903E-07
02727€=07
12562E=-07
1 2406E=-07
«2259E=07
«2113E=-07
11975c-07
+1847€~07
11726E'07
+1614E=-07
+1508E-07

F

' 7322807
14915g=n6
0 1235c05
+2é57E«25
14080F =05
+7114c-¢5
11118F =04
015135'04
12181lE-(4
+23115-04
+3490F=04
142N9C=4
+4359F =04
13732E-04
16519C04
'7312E'04
18105%=04
+3595E=04
19679F«04
.1C45E'03
1112CE=-G3
¢1193E-03
11265c-03
113342203
+1400E-33
+11464E-03
¢1525€=03
+1584£-03
11540F«03
11693E'U3
117442203
011792503
1338E-03
11581603
11922E=03
11960E=03
11996503
12u30E=03
12N628-03
12U92E=03
012120F=03
12147c«03
02172E'03
1219503
122175=03
1 2237E=03
v 2256E«03
12274503
12291E=03
02506E'03

SIGPepH]

+13945E=n7
13673E=07
1 3419E-n7
11409E<yh
11387€=18
v 1291E=C6
11201Eer6
11118E«06
11041E=76
19667F=07
190168E=07
18390E-r?
.780&E'07
e6707Een7
v86241E=Q7
15807E=n7
1540407
'50285'07
13899E=07
¢ 3627E-N7
033745'07
13139E=07
12920E-07
12174Ea(7
02022E=07
11881E«n7
1174 39E=97
¢1627E=-07
v1135€-n7
+11056E-017
19823E=06
+19133E-08
18494E-08
14610E=08
+4285E~08
+3985E=08
+3706E=08
'3446E'08
1 3205E-(08
+12980E-08
12771E=0y
12577E=08
12396E=08
+1273E-03
+11183E-08
11100E=28
010235'08
19511E=39
18842E-p9
18220E~09

G

|24596.05
16264E=)5
196LEEey5
+1322E-01
127595’U4
+4097E=04
+5342E«04
065012'04
175 30E=04
18584E=(4
19510E=34
11C35E=)3
e 1125E=¢3
11195E=93
v1260E=03
11329€%=033
e1376cy3
¢11423E-9)3
014765'03
+1514E=¢3
W1549E=n 3
+1581E~03
+1612E~03
+1640E=03
016616’03
.1680E-03
»1693E=(3
21715E=1;3
11731E=-43
+1742E=03
«1752E~-03
01762E=0u3
0177UE'UJ
+1779E~03"
v17383E=03
+1787€=03
e1791E=493
+1795E=04
e 1795E=y3
+1801E=03
oldU4E‘03
W180G7E-03
1 18J5E-33
W12811E=-03
lol3E=103
+1014E=03
+1815E=03
+1161€E=03
«1817€-33
+1817E=03



CO=5Y(N, 2N)C 2w 38
Ue2d5 FISSIuN SPECTRUN

t -

1 1570E€
11580€E
+1990E
+106U0E
+1610E
+1020E
11630E
11640E
1 1650E
11660€
»1670E
+1680E
e1690E
+1700E
v1710E
+1720E
v1730E
«1740E
«1750E
+1760E
o 1770E
+1780E
11790E
+18U0E
11810E
11820
+1830E
+1840E
+1850E
«1860E
+1870E
+1880E
«1890E
«1900E
1 1910E
+1920€
s 1930E
11940€
+1950E
11960E
+1970E
W 1980E
»1990E

SPEC TRUM

SlG
02 ,738uE
ue L7420t
02 ,74608&
e L,7530¢
02 ,7230c
02 ,7560&
02 ,7590¢
02 ,762uc
ve ,76%le
02 ,76d0c
02 47710«
02 '7740=
02 777ue
02 ,76U0k
0z ,7320¢t
02 7840t
02 ,7uv6lkE
02 ,738CE
02 ,7900F
62 ,7920¢
02 ,7940E
0¢ + 7960k
02 ,73%80c
02 ,o000E
02 ,8U10E
02 ,8020E
02 ,8C3CE
0¢ ,5040E
02 8054k
0z ,aublE
02 0007UE
02 8080t
02 +8u90E
02 ,al00€
02 ,8L90c
02 ,E08JE
02 8U70E
02 ,5060E
02 ,805uE
02 ,8040%
02 ,8U30E
02 .6020c
02 +OU10E

S1GP

+4CJ0E=-yl
y4UULE~UL
+4000E~c1
W 300
+30C0E=-V1
v3000E=01
WSUC0E-pL
v 30QVE=-y1
+3GJ0E=-N1
W JudlE~UL
'+ 3UJUE=y1
+30U0E-QL
1 30U0E=-yL
1QUudlE=Gl
¢+200C0E=p1
«2000E=(1
120u0E=()
+20008-01
QZOUUE'Ul
12U00E-01
s 2Uu0Eeyl
+2000E-01
12000E-01
+1V01E=-p1
+1000E=312
«1060E~-01
e1000E-01
+1000E=901
«1000E=-01
.10005'“1
W10U0E=(L
+1000€=01
v 1000k-(1
9 5% 3E=92
=y1GU0E-(Y
=1000E=~yl
=,1C00k=-C1
“e1C070E=-0y1
~,13U0E=-01

€0

i =1000e-0l

=,1000E-1
*41CulE=y1
=, 100VE=01

AVERAGE CneSS SECTIEN =

PH1

+1911€E-07
17706k=07
'16515'07
1 1535E=07
11427E=07
+13¢oE=C7
11233E=07
11146E-07
11000E=07
WY906UE=C8
1 92U2F=(5
10553E=0R
|7949E'05
1 7306E=08
6867E=08
163832E-08
¢2931E=038
¢9512c-08

+91¢SE~06.

'4761E-038
+14424E-08
14111E=-08
o 3821E=08
' 3550E=08
+3299E=08
18C00E=08
128493E=0g
12647E=08
12460E=04d
122 56E=08
12lzd4E=0y
+1973€=-08
11653E=-08
W17 J33E=ny
115d3E-08
W1471E=08
.1306E-Ud
012598'08
1179E=G8
.10965-08
v1G1BE=(B
1 9437E=09
18780E=09

1251403

- 74—

SIGepPH]

+1410E-07
+1318E-07
01232E~97
+1151€E=07
+1074€=-07
+1003E=-07
9357E=04
18732€E-08
06148E'06
+7603E-08
+7095E-08
16620E=08
«6177E-08
o5763E’06
+5370E-08
+5003E-08
14662E-08
14344E-08
04047E'08
+3770E-08
«3513E-08
1 3273E-08
«3049E=08
«2840E=08
«2643E-08
«2450E-034
+2288E=-08
12126E-08
v1980E~-08
013426'08
¢1714E=03
+1594E=08
«1483E-08
.13805'06
+1280E-08
+11B8E-03
«1103E-08
«1023€E~-08
«9494E=09
+8809E=-09
+B174E=09
+17584E=Q9
«7037E-09

F

+2321F =03
v?335€‘03
|2547E-03
1 2359€E=03
02370€=03
12381E-23
0 2390%=03
¢ 2399E=03
12408E=03
12416E-03
+2423E=03
+2430E«03
02436E=03
12442E«N3
12448C=(3
+2453F=03
1¢458E=03
2462E-03
+12467€-03
12470E-03
12474E=03
12473E-03
+2481€=03
12484E£«03
«24986E=13
1 24389F=03
12491E=03
+12493E=03
02496:'03
1 7497F=03
12499E=03
12501£=03
12202E=03
12504E =03
+25057=03
¢2506E=03
12598203
1 2509=03
+29530F=03
1 2511E-C3
12511c«03
+12512¢-03
12513E=03

SIGPePN]

v7642E«09
+7104E~-09
166804E=09
14605€=09
14280E=09
1 3979E«n9
1 3698E~09
1343RE=)9
2 3195E=09
+@970E«n9
12761E«99
12566E=(9
12385E=09
11478E-09
+1373E-99
v1276E-39
¢+1186E-79
«1102E-(9
11025E«(9
19521E-10
+8848E=10
«8223E=10
1 7641E=10
«3553E-10
|32995'1°
|3066E.10
12B849E =10
12647E+10
1 2460E=10
122864E=10
12124E<10
W1973E=10
+1833E~10
=,1701E-10
«,1583E«10
=,1471E-10
«,1366E=-10
-,1269€E=10
=v1179E«10
«,1096E=10
*,1018E«10
=9457E-11
-,8786E~11

G

+11818E=(3
01819E'U3
+1320€-03
+1823E=0C3
+1021E=03
11821E=03
11822E~03
+1822E«03
+1822E-03
+11823E=C3
+11623E=03
+1823E-33
+1823c=03
1824E=ud
+1824E=y3
11824E~Y2
1b24E-03
v1824E=03
«1b24E=03
11824E«43
11824E=03
+1824E=03
«18C25E-03
W1625E«(3
+1825E~y3
11825803
11825E=0S
¢e1825E=03
W1825E=0
«1825E=0
11825E=03
v13825E-03
e1B23E<3d
s 1825E=03°
11825€E-03
|1€25E’G3
+1625€=03
«1825E=03
«1825E-03
018255'03
«1825E-03
11825k=93
«1825E=03



RELATIVE VALLUES

N

CO-59 (N, ALPHA) MN-5&
U-235 FISSION SPECTRUM

|

E (MEV)




CO=L9 (N, ALPHA) k=50

Umesd FISSIoN

&

15100E
»D2V0E
1 S300E
«D4U0E
O500€E
+D600E
+S700E
+98UQE
+SOE
~ +«60V0E
16100E
216200E
s 63UOE
O4U0E
«0500UE
' OOUVE
+0700E
+6800E
v6900E
»70U0E
+7100E
o 72U0E
_e73800E
+7400E
e 7500€
W 76U0E
«7700E
+7800E
+7900E
+80V0E
+8100E
«B2U0DE
'8300E
+E4U0E
«8500E
~ +06600E
W8700E
+88ULOE
'8900E
+9U0V0E
+9100E
_19200E
«9S00VE
«9400E
+9200E
196UVDE
+9700E
W98UOE
+9900E
+1000E

SPECTRUM
SIG

WBUOOUE=U4
+1600E-CS
01 2400E=03
1 S20CE=03
y 10 00E=03
+5200g=-03
40400E=03
21 75008=03
+ 5300E=03
.1000&-02
«1200k=02
+11400c=02
«1000E=UZ
+1000E-U2
1 2000E=U2
1 2300k-VE
1 26U0Uc=02
12900E=02
1 3200E=U2
W SOU0E=v2
1 355CE=U2
14200E=-02
14590c=02
1 4900k=U2
(5290E=02
«958uUE*U2
¢8110k=b2
|6SQUE'C2
1 6970E=02
7400002
» 7900E=02
18400E=V2
16900E=C2
19400E=y2
1 ¥900E=02
v1uddE=ul
.1078t-ul
11122€-C1
v1166E«U1
11210E-01
1 1247¢c=01
.1283t-01
11320E=vl
«1356k-01
11393c=L1
1142%9c=Jl
v1466e=01
11502E=U1
e 12389E=01
11575€=~01

Stsp

18000E=y3
«8300E-03
+BUQOE=G3
v8000t°b3
11200E-02
v12Uu0E=02
llZOUE'CZ
+1290E=C2
112C0E-G2
W20L0E=D2
+2700E=02
+2J000E=CR
12000E=y2
120uUCbE=u2
W3ULIUE=y2
+3QL0E=9)2
WSyulE=p2
«S0C0E-(2
+3UCUE=Q2
135005‘02
e35UulE=y2
.3500E-02
13500E=02
e 353ulE=-y2
14300E=y2
v4300E-02
14370E-02
'4330t'32
.4$UOE’02
WS0UVE-p2
OSUUUE-OZ

~15Cu0E=(2

15300ke-g?
S0UlE=g2
v440UE=p2
¢14490E=-02
14400E =02
14450E=-(2
1440UE~p2
1 3654E =02
+3654E=-(2
. 3654&'U2
«3054E=02
1 3634E-02
13654E-02
13654E-)2
13554E=-¢2
03694t'02
0365‘E‘02
«3654E=-y2

PH]

¢ 3405E=G4
«3261E-U4
e SUD1E=04
2bo4E=D4
020598'0‘
e 269nE=D4
L333E=N4
12151E=34
«2U3HF=04
W1905E-u4
1 7LuE=D4
v11663E=-04
W1553F=04
+1451E=1y4
W 1355E=04
11265E=04
v11lnlE=04
v1103E=~04
s 16¢9E=04.
«96UYE=05
18903E«G5
1 8369E=05
«78U9E=uUS
17280E=(5
16797E=05
16341E=05
19914€=05
|5510E'05
19144€=95
+4797E~05
14475F =05
+41712=05
+386LE=05
1 3620E=)5
«3379E=05
131DUE=05
1 2936E=C5
127 56E=05
1255 4E=05
02376E'05
12214E-(5
IZOO\SE-(IS
119c¢E=CS
1791E=05
1lbbok=0Y
11554E«y5
11448E=05
013435.05
11256E-05
1117VE=05

=76~

S1GePH!

«2788E~08
»5218E-03
+7322E-03
+19132E=04
+1068E-07
+1298E=-07
«1493€E-07
11658E=07
+1794E=-07
+1905E~07
+12136E=07
1 2328E=07
+2485E=07
+2612E=07
127105'07
+2910E«07
«3071E-07
1 3198E-y7
+3294E=07
¢ 3363E-07
+3453€E-07
«$515€-07
055535'07
«3570E=07
v 356BE=07
+3601E=-07
+3614E-07
' J608E~07
05586E'07
+3550E-07
1 3534E-07
+3503E=07
«3461E-07
+S40BE=07
1 3345E-07
2 3257E=07
031655'07
«3070E=07
«2973E=07
+2875E=07
+2760E=07
1 2647E=-07
v2537E=07
12429E=-07
+2323€-07
0 R221E~07
v2122E=07
2 2026E=07
+1933€E=07
+1843E~-07

I3

11439E«06
+15483€-06
111797 =05
120056=05
1 2998E=05
14185E=05
2 3584C DS
0 7163E=-05
e 6391705
+1U74E-04
«1277E=04
+1500€-04
¢1741E=04
019975'04
12263E=04
1 2544E=04
12344 =04
e 3158F=04
«3483E«04
1 J810E=-04
«4157C«04
+4505E=04
1435904
15215E=04
¢ S572F=04
156312=04
18292C<04
«6653E=y4
|7013p-04
e 73705=04
+7724E <04
«3U076ce04
18424E=04¢
137680 4é
v9106Ee04
19436F=04
19757204
110075-03
¢e1037C«03
+1066E=03
«1094C<(03
¢1121£-03
¢11147€=03
01172E=03
+11196E«03
11219€E-03
11240E=-03
11261E=03
11281€«03
+1300E=03

S1GPspH]

+2738E~07

12609E=07 -

12441E-07
12283E-G7
+3203E=07
12995E-07
+2800E-n7
12617E-97
12446E=07
+13810E=07
¢e3560E-07
13326E=97
W 3107E=07
12902807
140685E=07
1 3796E=07
13544F 07
1 3309E=7
130838E=07
«3363E=07
13139F =7
12929E=07
W2733E~07
+2550E«07
12923E=07
12726E«07
12543E-07
12372E<07
12212€E=07
12399E-07
12237E=07
+2085E=07
11813E-97
+14B87E=07
«1386E-07
11292E-07
v1204€-07
11122€E=-07
+86B83E=08
+8090E~038
1 7538E=(8
17023E=98
16543E-03
16096E-08
15679E«08
15290E=08
1 4927E=-08
+4589E-08
+4274E-98

G

12911E=05
W 5603E=05
+ B131E=05
+1049E=~y4
1y 1271E=04-
llSSiE'U4
W1870E=04
012141E=04
12632E=04
+3000E=04
«3344E~)4
0 3665E~04¢
1 3966E=04
14247E=0U4
v1464UE=04
15007E=~y4
53494
19669E=U4
+15960E=(4
«6292E=04
«65G6E=y4
16879E=C4
e 7142E=04
+7389E=04
v 7672E=~y4
W 7935E-04
+8160E=04
»B4G9E~04
18623E-(4
» 8855E=04
+9071E-04
e 9272E~-ud
«946CE=04’
1 9635E-44
e9773E~934
y9912&-04
v10U4E=9Q3
+10135E=~03
+1U26E=(DJ3
11054E=03
11042E=y3
+1050E=03
+1056E=03
«10€63E-03
v1069E=G3
+1074E~03
W1079E=n3
+1064E-03
+1083E=03



CO=S9 (NI ALPHA) N =5 s
Vg3 FISSIuN SPECTRUM

E.

+1010E
1 1U2UE
+10380E
+1V40E
+1US0E
+1060E
v10/0€
+1UB0E
11090€
+1100€
+13110€
11206
«1130E
+1140€
+1190E
+1160E
11170€
+1180E
v 1190E
+1200E
+1210E
«1220E
+1230E
v1240E
e1250€
21260E
v1270E
+1280E
11290€
+1300E
«1310€
11320E
+1330E
«1340E
»1350E€
+1360E
+1370E
+1380E
1 1390E
¢1400E
«1410E
+1420E
W1430E
11440
«1450E
+1460E
+1470¢
+11480E
+1490€
+1500E

02

SIG

11612E-91
116085E«u)
p1722:.01
¢1758E=y]
11795E=01
vlodlE=-y1
11068E=y1
11934c=01
11941£-01
|1977E'01
12014r=01

 +2050e=01

.2057E-01
12123E =yl
12150E=U1
12212E=01
W 2264E=p1
12317k=01
02369c=(1
|24215-Ul
124735=(1
12528E-C1
¢2575E=u}
02630E'01
126583k =ut
¢ 2686E=31
+2713€~01
1 $739E=1
1276401
12790E=01
0 2315z=yu1
12340E=C1
128605E=01
1289UF=y
123 96E=u1
125V1E=(1
12907E=01
|2910E'U1
12910E-u1
12910t -01
1291Cz=yl
12906Eey)
1209 0Ee0]
0 2872E€-01
02854c=¢1
12536¢c=ul
1241dE=U1
01 2800¢c~01

SlyP

'363‘h'02
13054c-y2
13054E«52
+3354E -2
030545'02
13654E=02
130 4Ew 2
1 3654E-(2
13854E-(2
0 3654E=02
13654E-(2
13654E=(2
13654E 02
13024€=(2
+5222E=y2
1S5¢2ZE-C2
052225-02
'5222E-02
15222E«y2
05222E'02
05222E=02
¢3222€-y2
.5822E-92
¢ 26U1E=2
.2"UOE'02
1230GE=y2
12571E=-y2
025715'02
12571E=02
12500E-p2
+22V0E=-02
e @500E=02
'2500E'02
15723E-03
«5714E-03
25714E-¢3
15714k-03
+CCOUE gu
+QULUE @0
JO0UrUE Jo
®8CUCE=yS
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0225IE'U6

~-89-

SIGePH]

+5523E-06
+537GE=06
+5199E«06
+5027E-006
214854E-086
+14681E-06
+9509E=06
14411E-06
+4304E=-06
14192E=06
14075€E=06
¢ $954E=06
«3799E=06
«3646E=-06
13497E=06
733515'06
«3208E=06
+30546E=04
1€909E=06
12768E=05
12633E=-06
+2503E=-06
12362E=06
+2229E=06
+2104E-06
+1984E-06
+1872E~06
1756E=06
01648E'06
01546E'06
+1450E=06
+1360E=06
+1263E-06
+11173E=-06
+1089&=-06
010125'06
+19396E-07
+3672E-07
+6003E=07
17384E=-07
+6813E-07
+0285E=07
+5775E-07
+2305€E=07
14873E-07
v4475E-07
+4108E=-07
v 3797€E=07
«3509€-07
03242E=07

F

11407€=-n2
11d61Fay2
0151‘5'02
W1565¢-92
+1615€=02
1662502
+170RE=02
e1753E«02
117975'02
+1R39c.02
+1780E-02
v15920€«92
11959F =02
113 96e=02
12032802
12166502
12099F=02
«2130€-02
+12160E-02
1218902
12c16E=02
v2241E-02
¢2266E02
12239E-02
+2310E-02
1€331E=02
+2350E=02
+2368E=02
025856'02
2401E-02
1241602
¢ 2430F«02
0244324y2
12i55E-02
12467E=02
'2477E'02
12487E«02
12496E=]2
12504E8=02
12512€<«02
+2519E-02
12925Fa02
025328 -12
12337E=(2
12242602
1247202
12551E=02
v 2555E=02
+12259F=02
12562E€-02

SIGPePH]

.2331&-06
12039E=06
+19N2E=016
017745‘06
+1655E-n¢
015435'06
+12207E-06
12058E=n¢
11919E-ng
11789E=n6
11668E=06
¢1217€=06
11134E=08
11057E-n6
19850E«07
+918CE=07
17129E=77
16643E=p7
16189E-07
v5767€=07
+5373£-07
13337E-07
¢ 3108E=07
12895E=(7
12697E<17
12512E-07
11404E=07
|1307E'07
11217€-07
11134E)37
11056E=07
=.3273E=-y8
=:3051E-r8
=12840E«Cy
'.26445'08
«,2962E=06
“8049E=-r8
«¢7467E-03
=¢H950E=(8
vy 6469E-n4d
=,6022E=-CE
=y8UQ6FE=nE
=y 7452E=0¢
=3 6935E=8
=+6454E-8

~16006F=0¢g

=12796E-08
=+2600E=08
~,2420E=-08
©12251€E=06

G

015055'32
115278 =42
e1067E-(2
115656y 2
e1542E-C2
115 9¢E =02
11613E=y2
¢1635E=02
llbst'dz
W1673E=C2
1 1690E=-12
W17ubE=y2
11718Ew(?2
11729E=C2
1 1739E=y2
11749E=(2
017SEE'U2
11765E=12
|17715'02
e1777E=0G2
11783E=02
¢17 63E=02
11791E=02
11794E=y2
1797Ewy2
1 1799€=72
01&025'02
11803E=02
11804E=172
1 1605E=02
11807E=G2
+1808E=i2
W1837E-j2
«130/7E=-02°
¢1807E=y2
.16U6E-UZ
11BJ6E=;2
11805E=(2
e1805E=02
11604E=y2
11609E~i2
11893E=-02
110CcE=92
+13UlE=y2
11801E~y2
e 1803%E=02
117998«02
W1799E=02
11799E=-02



Nl=6U0{N,P)C.=60
U289 FISSILN SPECTHULA

t,

v1240E
+1250E
11260E
W12/ 0E
21¢80E
«1290E
«1800E
+1310E
11320€
1 1330E
11340E
«1350E
113960E
+1870E
+1980E
+1890E
+1400E
«1410E
«1420E
114350¢
+1440E
+1450E
«1460E
+1470E
«1480E
+1490E
+«1500E
1510€
»1920E
11580E
11540E
11950E
15608
v1570E
«1580E
11990€
+10600E
+1610E
01620E
e1630E
11640€
+1650¢
11060E
2 1670E
«1680E
1 16Y0E
+1700E
11710€
«17¢0E
e1780E

516

01430 UV
14208 QU
«1416E UL
W1412E Ou
. 140867 LU
v1404c 0V
v14u0c LT
y1o90e QU
.lSHOE Uy
W13708 Uu
»1360E 00O
s 1350 VO
13402 LU
«1330€ LU
«13820E 0V
w1910 v
s13V0E 0O
sl2828 U0
«1264E UC

w1246 Ly

+1228E wu
W121VE G
y11gde O
111668 OV
y11445 VU
11228 Cu
+1100E (0
+1u8CE 04
110060E (O
11040 00
»1020& UV
«1u0VE LU
1 70060E=-U1
W9720E~UL
W958CE~Ul
|9440E'Ul
yY300E~-GL
+9160E=U1
v9u20E=-VL
.5660&'01
W8740E=u}
.dbOUE'Ul
«8500E-01
|U400E’01
«8300E=ul
+6200E-U1L
81006~V
23000E=VY
e 730C0kEevl
+780UE=01

S16P

=,1000E-u1
=,4002E=112
=,40G6UE=-u2
v 8yy0E=92
=44QulE=-y2
-, 40u0E=-02
-, 99y37E-0¢
=,100UE=-01
'quUOE‘Ul
~y1LU0E=-1]
=o1000E=-U1
-,1000k=61
'tlUUOE'Ol
-, 10u0E=-01
w,1U00E~-D1
=y 1uUlE=(G1
=~,1500E=0Q1
‘clbOOE'Gl
=,18j0E-01
’016305'01
=y1bu0E=C1
-,2200E~-01
-,2200E-01
-, 220VE=-u1
-, 2290E-01
.'Z?UOE'bl
-, 2000E=)1
'020005‘01
=, 2u00E-01
= 204UE=01
-, 20L0kE=L1
=y1430E=ul
-014UGE'U1
«,1400k-y1
=,1400E-02
=,14(0E=-41
'ti‘UOE'Ol
'014005'01
‘01400E'01
'v14405'01
=y140le=01
-,10u0E-01
=, 1000E-(G1
=-.1000E=01
-,1000E=01
'olOUOE‘hl
«y1U00E~ul
=, 10y0E-p1
=,1000€-C1
*,1000E=(1

PH1

20 95E=0U6
019495'96
+1813E=06
y1bb7E=0b
W1970E~06
v146yUE=06
1308E=06
W1264E-Co
e1175E=06
+1U9SE=U6
+101/E-06
v9459E=07
J87923E=07
161b3C=(7
W7611E=U7
W7U75E=C7
W6503E-07
«6122€E=07
1 D693E=C7.
¢5294E=07
14923E-07
14578E=07
4257E=07
1 3929E=07
«S631E-07
03‘226'07
1 3102E=07
12959E-07
¢2751E=07
12598E=07
12370E=07
12211E-07
1 2095E=07
01911E'07
W17 76E=07
+1651E=G7
|1535E'07
0 1427E=07
11326E=u7
W12¢33E-27
11146E-07
sluebE=u?
s 99U IE~0S
1 92,2E=08
+8553E«03
W 7947E=ii3
o 71380E=LS
166675'06
N-K1.PIX Y.
+5931E-03

 -90-

S]GaPHI

12996E=07
+2768E=07
12568E=07
1 £382E=07
v2210E-07
+2050E=07
1 1902E~07
+1756E£-07
«1622E~07
+1498E=-07
v 1383E=07
«1277E-07
«1179E=07
+1088E=07
+1005E=07
+9273€=-08
18554E=038
«7649E-08
+7196E-08
06597E'08
+6046E-03
05540E.°8
+5058E~08
14616E=08
+14211E~08
+$840E-038
1 $500E-08
v 3195E~-08
12916E-08
+12660E-08
02425E’05
+2211E-08
12026E=-08
+1857E~08
+1701E=08
«1559€-08
11427€E-08
+1307E-08
«1196E~008
010955’08
+1002E-08
+9160E=09
+8415E=-09
+7730E-09
+7099E-09
,6518E-09
+5984E=09
+5493E=09
+5042E-09
14626E-09

F

12565g~=02
1 256BFeN2
1 2571E=02
e 2073E=02
+2575E-02
12278E=02
e 2580Fe02
12561E-02
»25>B83E=-02
+2¢85E=02
1 2586E=02
W 2%B7E=02
1 SHGE=D2
1 ?2990E8-02
12591502
W 2292E=02
16993602
125 94F=(2
12595€=02
12596E=02
12596E=02
1 2597E=02
12997E=02
1 259B8E=02
097985'02
12598E=02
+12599€-02
+12599E=02
+12599E=02
12600E=02
1Z60UE=CE
12600E=02
12500E=02
12600E=02
12601E-02
12601E-D2
1 2601E=02
12601E=02
+12601E=02
W2601E=02
12501FE=02
12€601E<-02
1260102
W 2502E=02
12502E~02
1c602E«02
12002E=02
12602F=02
12602E-02

SIGPePH]

=,2095E=668
=, 7601FE=09
=, 7254E-09
-,674%9E=(9
«¢6276E=-09
=,5841E-19
~,1358E=18
=,1264E=78
«,1175E=-C8
*,1093E=08
«olUL7E-DE
«,945GE=19
e £E795E-99
-, 8183E=G9
«,7611E=nY
=,7078E=09
=,11565E=-08
-,1102t-)8
-,1025E=08
'09530E‘09
=,88862E=0¢
=,1007FE=08
-, 9366E=09
«,8709E=09
-,8098E=09
-, 7529E«09
. 6365E-09
-y,5917E-09
e ,5502E=39
«y5115E=09
“y4756F=79
=,3096E=N9
e 2B877E=QY
«,2675E=09
-y 2487E=C9
e, 2311E=09
=,214GE=09
-, 1997E=09
«,1857E=09
©,172¢E-09
=,1604E=29
«,1065E=NQ
-,9900E~10
-, 9202E-10
=¢8553E=10
«,7349E< 10
»,7368E~10
-, 6867E-10
=, 6382E=1V
*,5931€E-10

6

W17 99E=U2
v1793E=02
W17 98E=u2
v1790E-02
y1790E=02
W1790E=y2
«179%E=02
W1793E=L2
+179¢E=02
s179c¢E=ul
v1793E=02
W1797E-02
W1797E=0(2
«1797E-02
1797E=02
e1797E=02
21787E=02
W1797E22
01797E=02
s 1767E=02
v1797E-uc
v1797E=0¢
W17 96E=u2
W 1796E=u2
W1796E=062
«179%E=~0C2
s 1796E=U2
01795E'U2
W1796E=(2
v1796E=u2
17 0E=02
e1795E=0u2
W1796E=G2
+1796E=02
e1796E=u2
W 1796E=0¢
W17v6E=V2
0 1795E=02
«1796E=U2
e1790E=u2
W1796E=0Ge
¢1796E=-02
W1796E=02
v1796E=02
«1796E=02
11730E=02
W1795E=-02
v1756E=02
W17 v6E=u2
117G06E=02



Nl=t0(N,PIC. =g
U=295% FISSl.N SPECTHUM

11740
v1750€
«1760€
v1770€
11780€
v1790€
«180yeE
«1810E
1 1820E
+1830E
+1840E
1 1850E
«1860E
11870€
118808
+1890E
+1900€
11910€
W1920E
«19350€
«1940E
«1950E
1 1960E
+v1970E
«1980E
11990

SPECTRUM

02
02
02
02
vz
02
02
02
02
02
02
02
02
02
02
02
02
Ve
02
02
02
02
02
02
02
02

S1G

«7700E=01
v 7500t=01
1 792Uk =01
2744001
21 736Uk=yl
1 728U0E=y}
07200 =g1
e /120k-ul
v 7U4UE=yl
e696uc=-01
c688UE=u]
+6300Eeyy
106745 =01
10580c=u}
16020E=y1
1 6360E=u1
165UUE=G]
18440key]
1 6380E-01
+86320E=(1
186260E-01
0 86200E=u1
1612VE=(1
r6040c~ul
+19960E=01
+15880k-U1

AVERAGE CwESS

SIGP

= 1000c=01
=¢BuylE=y2
“s8CUUE=(2
..BUUUE'UZ
'QBUUOE'QZ
=4s8Jy0E=-y2
=.890ULE=G2
=s8uuUGE=p2
=18CJUE=G2
=v8000E=-52
.ISUUOt-UZ
=s8UUCE~(2
=.6000E=p2
=,0UUUE=~Q2
= 60 00E=-y2
= 8500E=-02
*,0G(0k=~02
= 6000E=y2
=, 60G0k=02
=,60L0E-G2
-.6000E-02
= 7998E=y¢
=.80yUE=Q2
=.8000E=02
*80H0E-p2
=¢8000E~g2

SECTION =

PH1

05512E'Od
09128E=0y
14761E-04
14424E =05
v4111h-08
13821F=0¢
13550E=95
1 S$2AYERyL Y
.3UQOE°Od
+2849E=0p
|2°47E-Od
12460E=y8
v2206E=08
12124E=(y
¢19738-03
11833E=04
1 1703€E=04
+1583E=u4y
01471E'UU
.13665'06
+1269E=03
v1179E=0y
+1U906E=03
+1018E-98
v 9457E=09
+8756E=(9

12602E=02

-91-

~

SIGePH]

+4244E-09
¢ 3893E=09
+3580E=0y
13292E=G 9
+3026E=09
+2781E=09
'ZSSbE-Oq
12349E-09
+2158E=09
+1983E-09
+1821E-G9
v1673E-09
+1540E-09
+1419E-09
+1306E-09
+1203E=09
+1107€=09
+1019E=99
'93825'10
+8635E-10
¢e7946E~10
1 7312E-10
+6705E-10
v614BE=10
+5636E=10
+5166E=-10

F

12602E=02
1¢602%«02
12602€«02
12602E=Q2
+256028=02
v 2602F=02
|25025'02
02A02E<02
12602€=02
12602F N2
12%202E«02
12602E<02
2 2602E=~02
12602E<02
12502E=02
125027 =02
12602E=02
12602E«02
v2602E=02
12602502
1 2602€=02
126025«G2
12602E=02
¢ 2602E=02
02602E=02
+12602E=02

SIGPepH]

=¢5512€«10
=¢4099E=19
-,3809E-10
»3539E<10
=1 J289E=10
~+3056E«10
=,2840E=10
"26395'10
'v24535'10
=:12279E=10
=.2118E«10
=11476E=10
=.1371E-10
=y1274E«10
=«1184E-10
=¢1100E-10

=,1022k-10

“19496E 11
=:8823E-11
.18197F-11
*y7616E=1y
“¢9432E=11
*18765E-11
=+8143E-11
=+17565E~11
=17028E~11

G

117965'02
1 1796E-02
1173%6E=y2
017 G6E=y2
11798E=,2
11796E=(2
017955’32
11794Ewy2
11796E=~p2
W1796E=32
e1799E=0y
1 1796E=G2
+1795E=02
11796E=02
«1796E=02
117965'02
11796E=02
e1796E=(2
e1796E=y2
W17 95E=02
+1775E=2
01795E-uz
01795E'02
e1795E=02
+1/95E=G¢
¢1795E=02



RELATIVE VALUES

CU-83 (N, ALPHA) CO-60
U-235 FISSION SPECTRUM

!

LR ] l.l R} [I

1 l 1 1 1 1

7

S1GxPHI 7

I 1 1 1

1 1 1

1 1 l

I

Mll.ll

SIGP*PHI ]

- I 1 1 1 1 l Ll 1 1 l 1 1 | |

S

-92-

10
E (MEV)

15 .



CU=0S(N)ALPHA)CA=6)
Us235 FISSISN SPECTHUM

«S6U0E
«5700€
ySU00E
192900E
lbOQOE
+6100€E
+62V0E
+63U0E
«64U0E
6200E
166U0E
+6700E
+6800E
+6900E
«7000E
«7100E
«72V0E
+7300E
o 7400E
7900
«76U0E
v 7700E
+7BU0E
+7900E
«80U0E
+8100E
18200E
W8SU0E
+8400E
+8900E
»8600E
+8700E
+EBO0E
+8900E
«9000E
+9100E
+»92U0E
1 9300E
«9400E
19500E
19600
+9700E
1 F800E
«9900E
«10U0E
+1V10E
¢+ 1040E
«1030E
«1040¢
«1050E

SI6

v 3395E-098
957906'03
W1u3Lle=02
016965242
«236UE=G2
v 3194Eey?
v4U0BE-YL
14651¢=02
W 2719¢=0¢
10575E-42
o 738702
» 820U0E=02
944G g
1 9620c-u2
11U30E=01
11079¢-01
11129€«01
+1176E-01
«1221€-01
1 12606E=041
11324k -1
11362€E=01
11455E=01
11544E=01
11533€=01
11763E~01
11593E=C1
02037E=u1
|2193E‘01
12349E=01
«2509£=01
2668E=01
s2818E=01
1 CYO9E-UL
1 3U99E=01
13204E=01
e 3309E=01
1 S4U0E=yL
v5478E'01
1 35355E=01
1 3619E=01
1 3683EeU]
13748E=(1
+3813c-u1
1 3878E-01
13953kl
1402%c=G1
14107yl
14188e=01
1426bc=y

SisP

1 2395E=02
023955'02
16645E=ye
16045E-p2
+824UE=02
18240E=-02
182406E=-y2
18620E~-u2
18620E=02
'51245'02
B124E-y2
18124E-02
16760E-y2
«676CE~-(2
14964E=-y2
14964E-C2
14964E-y2
+4496k=02
v44%6E-02
15796E-y2
«5766E=(2
15796E-02
18864E=92
+B8h64E=p2
+13udE=01
113504E~p1
013045‘01
e1562E-01
11562E=-¢1
0159°E‘01
11596k=-01
01596E'01
-1405&-01
+1405E-01
«1050E=-91
W1050E-01
+1050E=-01
'77455'02
+164yuBE=-y2
164UBE=L2
nb406&'02
064546'02
16444E-2
e7564E=(2
e 7564E-y2
e7564E-2
WBudbE-g2
v8096kwy2
17544E-02

PH]

12496E=04
1¢333E=04
¢e21561E=04
12USHE=14
+19C5E=C4
1174UE=(4
11665€=04
e1553E=04
+1951E~Q4
11395E=04
W1260E=n4
ollOlE'ﬁ‘
e1103E~G4
+11029E=04
+9609E=0%
16908E=05
18369E=35
1 7809E=05

17236E=05.

186797E=05
059145'05
15516E-05
+O144E=05
14797E=05
044735'55
4171E-02
W 38B6E=0E
1 J023E«0Y
«3379E=5
.31>UE'05
12936E=05
+2736E=05
+2550E=05
1 d376E=05
+12214E=05
12063E=05
2 1922F=y5
W1791E=55
116060E=05
11956E=(5
11443E=¢5
¢1340E~y5
+1256E=(5
+1170E-05
«1099E«05
'1014E'05
« 9447E=06
18797E=06
1 8191E-06

-93-

SIGepH]

+8473E=038
+1351E=07
12245E-07
1 3456E=0Q7
+4496E-07
+5667E=07
v6665E=-07
1 7535E=07
«65289E=G7
8909€E-07
19347€=-07
+9687E~07
098645’07
19904E=-07
+9893E~-07
v9676E'07
«9447E=Q7
+9185E-07
«8897€-07
+8606E=07
+8395€E=07
+8174E=07
«8028E=-07
17943E=07
«7832€E-07
+7886E=07
+7897E=07
«7919E=-07
07949E'07
+7938E=07
+7902E-07
+7833E=07
+7711€E-07
+7545E=07
«7364E=0Q7
+7095E~07
+6827E-07
16536E=07
16226E=07
+1S931E-07
«5625E-07
+5332E=07
+5054E-07
14789E=07
14536E=07
«4307E-07
+4087E=07
+3880E=-07
13684E=-07
+3496E~07

F

v3567E=06
11674E=(5
¢ 3370E-05
1£243C<(5
v1U24E=04
1 1534E-(4
021535'04
«2863E=N4
1 3656Ean4
14517:-04
.S‘31F-0‘
06334E'04
e 7364E04
.Q3535-04
19343F=04
+1032£-03
«1128E=03
11221E-03
113511F=03
'1399F'C3
11484E=03
1 1567F=«(3
11A48E=03
11727E03
11406E~03
11885E-03
11964E«03
12043E-03
12122R-03
122026'03
12dd1E=03
'23606'03
12937E=03
1¢514E=03
12583E-03
12661E=03
01273UE=N3
12797F=Q3
¢2761E=03
12922E«03
12979E=03
'3034E-U3
1 3UBBZ=03
13135503
e J182E=-03
13226E=03
1 3268E-03
¢ 3308E-03
1 3346E-03
1 3361E£«03

SIGPePH]

15977E=97
+5588E=07
11449E=06
013555'06
11570E«06
11467E=)0
+1370€«06
11339E=0n6
11251E-06
11101E=26
1 1023E=06
19597E-07
1 7455E<07
16959E=07
14770€=07
14452507
14154E-07
«3511E=n7
|32765.07
13939€E=n7
¢ 3675E=n7
1 3428E=07
+4689E«37
14560E-n7
16254E <07
15831€«07
15437E=07
16074E=07
19602E=07
15393E<g?
+5027E=07
14686E=n7
v 3844E=07
1 3582E=07
12494k «Q7
12324£ =07
12165E=n7
11489E=n7
+1388E<n?
01069E‘07
19959€=98
19277E=03
18743E-08
18144E=98
+BB847E-n8
+8240E=-03
17674E08
17611E=08
27087E=08
16179E-08

6

«8913E=05
11469E=04
12490E=04
W J871E=04
+5203E~24
W6720E~Ud
8135E=y4
19493E=0u4
0107 7E-03
011995‘03
+1306E=03
¢e1405E=y3
01450E=33
«1562E=03
+1629E=03
116/5E=03
11718k=(S
«1796E=03
«1790E=03
¢1822E=-03
+186UE=03
1 1696E=03
11937E=03
1 1985E=U3
12029E=03
+2089E=03
e2146E=03
1 2203E=uS
022625'03
12317E-y3
+12369E=03
12417E=03
1246UE=03
12497 E=y 3’
02531E=03
¢2555E=03
+12573E=03
o?S?éE'US
2615E=933
12624E=43
'26345'03
1 2644E=13
12653E=Q3
126061E=03
12069E=03
12677E=U3
.26055'05
'2693E'03
+2700E=Q3
22707E=03
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+1U60E
+1070¢E
«1080E
«1090E
11100€
+1110E
v1120€
111390E
+1140F
+1150E
¢e13160E
v1170E
11180E
«1190E
«1200E
21210E
+1220E
«1230E
1 1240E
«1250E
1 1260E
11270E
01280E
«1290E
+1300E
¢1810€E
1320E
+1380E
+1340E
11350E
+1360E
+1370E
«13880E
¢ 1390E
+1400E
21410E
+1420E
1 1430E

+1440€

1 1450E
11460€
'1470E
11480E
L1490
+1%00E
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11920E
v1530E
11540E
11550E
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02

02’

02
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02
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14344¢E=y1
14419E«01
y4407E=ul
14547g=01
146 00E~C1
14640E-02
4672k}
,4676E=01
14653E-01
1 4630E=01
.4539E'Ul
14447E-01
y4348E-01
14242E=01
+14135E=01
W40LU3E~LY
1 3956E-01
v 3928E~L1
13901L-01
1 3595E«01
Wy JHPUE=UL
1 J30BE=UL
13689E=01
138691E=C1
1 368L0E=(1
1 9879E=01
.3369&'“1
13654ceuy
1 3440E=01
19817€-ul
13794E=01
¢ $77b6E-01
1 3769E-01
«3760E=L1
«3702g=01
13645E-01
13592E=01
19950E=01
+3507E-01
1 3459¢=01
1341101
1 $361E-UL
1 3308c-ul
.3bet-ul
v32UC0E=01
19144ty
' Sub7€E=01
13029E-01
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1750‘E'02

v7544E-02

vO6udTE-(g

y6G40E=-(2

«J2UlE=(¢

13200k-12

v 32ylE=Q2
=,23u0k-(2
=,2300E=-02
=y9142E«02
. 9144E(2
»,9144E=02
=,1066t=01
*,1Unb6E=01
= 6625E=(2
=6024E=02
=s6624E=0¢
2704k« 2
-2764E=02
=,5168E<03
~+5160E=03
=+916UE-U3

v1¢90E-03

v1200E=03
®3717E=038
=5720E=03
=,5720E=03
=,1472E=C2
*y1472E=92
*,2292E=02
=,2292E=u2
=2¢92E~yé
- 3726E=03
=,87c0E=p3
-,5t58E-¢2
=5L50E=02
= 5¢60Eey2
-, 4288E=02
=, 4258k-02
=,4500E=n2
=, 45 00E=(2
“, 46 0E=C2
e S282E=-(2
=,5232E=0¢
'|5>54E'02
*.55E4E-(2
'05554E'02
=, OB44E-(2
=~s5K44E=02
«,6008k=02
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175275‘06
v71V1E=C8
16611E-06
16154E=06
157129E=06
W5333E=06
,4965c=06
046416'50
043015'05
14U03C=06
1 3726E=06
03460E'06
¢ S227E=~G6
n30065'06
1 2795E-G6
126UUE=06
1 2420E=06
12¢51E=06
«2095E~(6

+1945E=06

+1013E=06
11687E=06
+157GE=06
1140(E=CH
11356EN6
11264E=6
1 1175EeUsp
+1C93E=06
v1017E=06
1 94C9E-GT
1 8790E=07
WBLlE3E=(7
2+ 761107
+707dE-07
1 A503E=07
0 86122E-07
15693E=07
15294F (7
14923857
v4570E=07
142576'07
¢ 3959E=07
W S6HLIE=(T
13422E=C7
¢ 3162E=Q7
1£959E=07
12751E-07
v2550E«07
12370E=07
12211E-07
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e 3313E~07
e 3138E=-07
v2966E=07
1 2799E=07
12640E=07
v2474E=07
12319E«07
W 2161E=07
+2001E=07
«1854€=07
e1691E=07
+1542€~-07
+1403E-07
01274€-07
+1156E=07
+1058E=~07
+9685E~08
+6906E=-08
'6229E-08
«7603E=038
+7064E=08
16563E=-08
+6103E=-08
+5679E=08
+5285E=-08
14900E-08
+4560E=-04
+4230E-08
1 $920E-0G8
+3532E=-08
»3358£-08
03104E'08
+12875E=08
+266BE=08
+2475E-08
1 2266E=08
12074E~08
+1902E=-08
+1748E-08
+1605E~08
11472E-08
+1350E=08
¢1237E-08
01132E’08
+1036E-08
+9468E=09
18649E=09
+7B9SE=09
+7201E=09
+6566E-09

F

+13415€-03
13448E=(3
13478E-03
+3507E-03
1 $534Fe (3
.35605-03
1S584E=03
|3606E'03
1 S627E=03
e 3946E=03
1 3564E=03
1y 358CE=N3
1 J695E=03
037055'03
13720E«03
13731E=03
W3741E-03
¢ 3751E=03
WJ3759E=03
«3767E=03
+3774E-03
13781E=03
«$78RE=D3
13794E-03
1 3799E=-03
13J804E=03
¢ 3209C=03
+JB13E=03
¢ 38917E-03
13321E-03
1 $325E«03
«3B2RE=D3
v 3831E=03
+3834E=03
13336E=03
13438E~03
1JB841E=03
13843E-03
13344Ce)3
03346E'03
13348E=03
1JR49E«)3
1 3850E=-03
1 I852E=03
1 3R53E-03
3H854ca03
+3855E-03
13355E«03
13556c03
+36857E=03

SIGPePH]

15753€-0n8

15357€«08

1 3993E=-08

13717E-08

v1834E-)8

+1707E«08

11589E=-03
«,1063E=-08
=3 9893E=09
-, 3660E=08
=,34)7E~N8
“,3171€=08
«y3433E-08
“,3200E=n8
~41852E~08
=,17235=03
-y 1603E=08
=, 8223E~09
=¢5790E=n9
=, 10U7E=C9
=,9357E-10
“8706E-10

y1883E-10

11752E«10
“,7766E=10
"7228E'10
«,6723€E-10
*4,1609E«09
=,1497E=09
«,2168E-09%
=¢2017€=09
«,1876E=09
~s6637E=10
=, 6172E«10
e,3856€«09
= ,3583E«09
= 3336E=09
=,2270E~39
-¢2111E=09
*,2197E=09
«,2043E=n9
=,1900E=-0%
®,1926E-09%
*,1791E-09
®1777€=09
*,1652E«(09
«,1536E+09
©,1495¢c-99
=,139JE~09
«,132BE-09

G

+2713E=-03
+271%E=0QY
12723E=0U3
e2727E-33
12731E43
52735E'03
12734E-03
-2734E'CS
¢ 2733E-C Y
1 2732E-03
12729E=0
12725E={3
0 2722E-u3
e 2719E=0Y
+2716E=03
0 2714E=03
0 2712E-u
v @711E=y3
e2711E"u3
2719E=03
«2710E~43
+12710E=Q03
W €710E=(3
+2710E=03
«2710E=03
2 2710E~03
12710E=0U3
12731UE~G3
v 2709E~03
W 2709E=03
127U9E=0 S
|2709E’03
12709E=03-
lE’O?E’UJ
1 2708E=03
12708E=0(3
12708E=03
12708Eeu3
12707E=03
12707E=03
2737€-03
+2707E=03
12707E=03
1 2706E=y3
+2706E=04
2706E=03
12706E=033
12706E=03
+2706E-03
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«1560E
+1970€
«1580E
«1990E
+16V0E
11610E
«1620E
110630€
«1640E
+1650E
v1660E
11670€
+168B0E
+1690E
+1700E
+1710E
117208
+1730E
+1740E
11750€
v1760E
11770€
«1780E
+v1790E€
+18U0E
1810E
+1820€
11830
' 1840E
+1850E
11860E
+1870E
+1880E
+1890¢
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«1920E
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11960E
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11990€
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g2
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02
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02
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02
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12910E=(1
12850E=01
12790E=012
12729L=U1
1206dE=~01
12608E=y1
12547E=01
124088E=01
12428201
1236%¢c=u1l
12312E-01
12255E«01
12200E=0CL
1214601
1 2U93E=G1
12043E=y1
1993€=01
11945E=01
s1099E=01
11853E-01
11810E-01
11768E~uU1
11726E=01
1 1686E=0U3Y
1v1647¢c«0)
+16U9E=01
11972E«C1
11035E=01
+11500E«01
¢1464p=01
+1430k=02
vy1396E=G1
11362E-012
11330E=01
11297€=01
v1264E-01
+1232€=01
+1200E-01
v 1163E=01
«1136Eeit
11103E-01
.1071:'01
W 1U038E=(2
W 10USE-YL
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sigP

=+60UBE=y2
o 6LUbE=(2
=,607¢E=32
=6L72E~y2
=, 6044kay2
-.6044E-02
.,60‘;4&'02
=5%16E<02
«)5916E=02
'.5692&'02
"56926'02
=15632E=(02
=5372E=02
=¢5372E=y2
=,4976E=Q¢
“,4976E=02
49 76E=(2
-,4404E=-02
»,4hn(4E-C2
=,4272E«02
=, 4272E=02
'142725'02
".J!?ZE'O'Z
=3992E=0¢2
-y 3748E=02
«,374dE=02
"3748t°02
'035525'02
e 3Y92E=(2
=,34C4E=02
«,34n4E-p2
*,J404E=02
~,3292E=02
=e3292E=02
-, 3232E=02
=, 3232E=-02
=¢3232E=G2
= 320 8E=(2
= J2UBE=(2
= 3236E=p2
-y 3236E=(G2
- 3236E=y2
«y33C07E=-02
=y3307E=Q2
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12055E=07
W1911E=07
W1776E=07
W1651E=07
v1535E'd7
11427E-27
11326E=07
11233€=07
11146E=07
+1065E=07
19900UE=04
192U2E=U8
+8553E=08
17949€eys
17368E=08
1O0867E=03
163652E=-08
v59315'08
055125‘05

«5123E~CH

04761E-Ue
|442‘E‘Dd
+4111€E-08
036215'08
¢ 355UE=U8
1 $299E=08
+3066E=00
12B4GE=58
+2647E=03
1246GE~y8
022065'08
12124E=08
+1973E«08
e 12 33E=UR
17uSE=08
v1583E-08B
+1471E=-04
+11366E=C8
11269E=0¢
W1179E-08
11C96E=0P
«1018E~G8
«9457E=09
+8766E=09

1 3864E=03
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+5981E=09
15445E=09
14955E=09
+14506E=09
+14095E=09
037215.09
+3378E=09
v 3067E=09
+2783E=-09
+2523E=09
+2289E=09
+2075E=09
+1882E=09
11706E=-09
11546E-09
+1403E-09
0 1272E-09
«1154E=09
+1047E=09
19493E-10
+6619E-10
+7820E~10
+7098E-10
16443E-10
053465'1U
+5308E=-10
+4818E=10
+14373E=10
1 3969E-10
+3601E=10
1 3268E=10
12964E=10
+268BE-10
+2438E~10
12209€-10
+2001E-10
11812E=10
«1639E-10
+14825~-10
+1339€E~10
+1209€E~10
+1090E~10
»9818E~11
+6830E~11

F

13357F=03
13353E«03
138582203
13859503
1365903
¢ 3360E=03
1 3660E«93
1336003
1 JB61E«DS
15H615«93
13861E«03
2 3H61E=03
13d62E-03
133628-03
1 JB862E=03
v3362E=03
13362F=«Q3
+3B62E~-03
v 3863E=03
1 3863E-03
1 3363E-03
038635'03
v 5863F<03
+13863E=03
1 3B63E-03
13863203
' JIB63E03

L 03363E-03

+13863E«03
v3R63E=03
+3563JE«03
+3BOIE=NT
1 3863FE-03
1 3863F=03
1 3063E-03
13363E-03
¢ 3363E«03
1y JB6IE=«03
1 3B63E-03
135863F=n3
1 $863E=03
1 3864F =03
+3864E=03
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*,1235€«09
*41143E€-09
*,1078%«39
«y1003E=0n9
«,9277E=-10
=,8623E=10
=,8018E«10
..72935.10
=,6779E=10
«y6063E-10
*«, 563510
=5238E~10
=,4595C-10
«,4270E-10
=, 3677€«10
«,3417E-10
.|3176£.10
©42731E=10
~.2538E-10
~42189E-10
=, 2034E=10
'116905’10
*11641€=-10
«»1525€=-10
-¢1331E-10
'v12375'10
=,1149€E-10
=:1012€-10
=y7403€E=-11
- 83736=11
«,7780E-11
-7229E=11
-,6496E=-11
~:6036E~11
-5506E=11
=,5115E.11
*,4753E-11
«,4383E~11
'040725'11
-, 3816E=11
=,3546FE«11
=¢3294E-11
=.3128E-11
=12906E=11

]

12706E=233
12735E=03
12705E-93
127u5€=03
12705E=93
+2705Eey3
12705E~(3
v2705E=G3
12735E=C3
12705E=y3
+2705E«03
12705E-93
e2705E-03
+12705E=(3
1 27TUSE=(S
«2704Ewy 3
127045‘03
1 2704E=(3
«27C4E=03
+2704E=03
12704E=C3
12704E°03
12704E=03
12704E-03
«2704E=03
v2704E=(3
027045'03
02704&'05
+2704E=03
«2706E=33
12704E=33
+27C4E=(3
127C4E=0S
1 2704E-03"
'2704E'05
+2704E=C3
12704E=33
+2704E=03
1 2734E=03
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12704E=Q3
02704E‘U3
12704E€=03
1 2704E=(3
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+1U10E
+1U20E
«J030E
+1U40E
+1050E
+1V60E
+1070E
«1080E
+11090E
+1100E
«1110E
11120E
1 1130E
«1140E
113150€
«1160E
«1170E
«1180E
+1190€
e1200E
+1210€
01220
e1230E
11240€
11250E
11260E
v1270€
11280
2129 0E
+1300E
+1310E
11320
«1330E
+1340E
21350€
+1360E
«1370E
+1380E
2 1390E
«1400E
11410€
11420€
+1430E
+1440E
e 1450E
+1460E
' 1470E
«1480€
+1490E
11500€

SiG

¢e3144E-02
+»1100€=-01
11806E~01
12672k=01
034585'01
1 5854E-UL
11065k U0
«1304€ 00
»1544E 40
118628 QU
»2180E U0
12898k 0C
«2816e 00
+3134E 0O
+3458E 00
+3782E OU
14106 00
+4430E 0O
14754 0O
+S050€E 00
153478 00
19623€ 00
+9899E 00
«6155E 00
16411E VO
16648E 00
+ 68865 00
+7104E QO
W 7324E 00
1 7526& 00
«7728€ 00
2 79138E 00
85099k U0
JB269E 00
18440UE (O
+8595E 00
2 8751€ J0
+86391E 00
v YU32E UO
+ 91578 0O
172828 00
»9391E 00
y9501E U0
1 9595E 00
,9689E 00
1y 9700E (O
«9844E QU
«9906& QO
19968E 00

SIGP

«785%k-01
17859€-01
v 78959E=01
1 7859E=01
12396E (0
12396E QU
1 2396E (0
123%6E 00
1 23Y6E 00
2 3180E QU
1 S180E (0
»3180€ 00
«3180E (0
v3180E 00

- +38240E (0

+3240E 00
13240E 00
+13240E 00
1 3240E @O0
12965E 00
12965k 0
12760E 040
127608 G0
+2560E 00
+2560E 00
v2370E 00
¢+ @370E O
«2195E 00
1213 5E 00
12020€E Q0
12020E 00
JL855E ¢0
«1855%E 00
«17(5E GO
«17G5E Q0
11555E Q0
+1555E Gu
114958 00
+1405€ 00
1250 QU
+1250E 0O
»1095E 00
+10695E @0
17401E=01
«9400E=y1
+7751E=-01
+7750E=01
26200E~01
2y6600E=01
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+1089FE=05
1 1014E-u5
+19447E-06
187S7E=06
18191E=06
1 7627E=06
«71C1€E=0¢
6b11E=(6
16154E=C0
+9729E=06
19333E=06
149€5E=06
14621E«C6
14301E=06
+4003E~-06
1 372€6E=36
.346dE-06
1 3227E=(6
' 3003E=06

«2795E=-06

1260UE=06
12420E=06
12251E=(06
1 20G5E=06
«1949E=06
¢18613E=06
+1687E=06
¢e1570E=06
1146UE'06
+1358E=06
11264E=06
1175E=06
+11093E=06
+1017E=06
194595'07
-67955'07
8183€=07
1 7611E-07
«7070E=07
«6533E=07
v6122E-07
19693E-07
-52945'07
1 49¢3E=07
+4576E=07
14257E=07
1 3959E=(7
03561E'07
1 3422E-07
' S182E«07
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«3425E-08
11116€E-07
11782E-07
12351E-07
+2832E-07
«4465E~07
15659E'07
+7039€E=-07
18028E-07
18846E«07
|9931E'07
¢1082E-06
e 1154E=06
+11211E=06
01255E'06
e1288E~06
«1311E-06
+1325E-06
11330E~06
+1329E-06
+1313E~06
11294E-06
11266E-06
+11236E-06
+11200E-06
«1163E=06
+1122E=06
+1081E-06
010375'06
+9949E-07
«9510E=07
+90B4E-07
08652E'07
8237€~07
1 7823E=07
¢ 7426E=07
+7034E-07
+8660E-07
16294E=07
1£946E-07
+5606E-07
+15285E=07
14678E=07
+14393E-07
14125€=07
1 3866E=07
0 3623E«07
¢ 3390E-07
¢ 3172E~-07

F

1 7086E=0Q7
v 8136E=06
12274€-05
+4351E=05
+6952E=05
1 1063E-04
11082€E=04
12229E=04
12984E=04
+3830E=~04
147715'04
+1OH10E=04
16930NE=04
» H115€=04
+9349E=04
+v1062E=03
+11192E-03
+1324E«03
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11590E=03
017225'03
+1652€«03
+1980E£=03
12106E«03
12227€=03
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1Z2460E=03
02570203
+12676E-03
1 2777E=03
1 2874E=03
16567E=03
|3056e-03
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13221E-03
1 35297€«03
1 3369E=03
1 3438E=03
«35N2€-93
1 3563E=03
13521E=03
+3676E=03
13727€E=03
2 3775E-03
1 3820E=03
1 3863E-03
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+13940E=03
13975E=03
14008E-03
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+8501E=¢7
1 7973E=07
17425E=n7
16914€=07
+11963E=06
11828E-06
11702E=06
915845'06
01475E'06
11822E-06
11696E<-26
11579E=06
11469E-06
1136306
11297E=06
11207E-96
11123E-06
11046E=06
19730F=07
18286E-07
¢ 7710E=37
16679E=07
16214E-07
v5363E-07
14990E=07
+14298BE=(7
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034456.07
+J205E=07
12744E=)7
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v1734E=n7
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0 2926E~03
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+4300E=-01
1 3001E-01
+3000E-02
c3499E’01
135G0E=-01
12500E=01
«Z5QUE=-01
125U0E«01
1¢500E=01
+12¢500E-01
12500E-01
12000E=01
12¢000E=01
W15U1k=-01
«1500E-01
1560E=01
+»1500E-01
+1500€=~01
+150VE=01
+11500E=01
+1500E=01
+11000E=-01
11000E=01
1¥999E=02
+1000E=-01
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*,J0U0E=-p1
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+1651E=07
11535E=07
W1627E-p7
0132°E'D7
+1233E=~-07
11146€E-07
+1065E-07
+990LE=U8
1 9202E-08
W8553E~08
1 7949E-08
+7388E=08
B67E-08
«6382E=08
'5951E'US
+15512€-08
+D143E-08
v4761E=08
1 4424E«08
4111€=08
' SB21E~G8
' 3550€=08
|3299E°08
+3066E=08
12849E-¢8
+12647E=08
1 2460E=(8
122B6E=08
12124E=-08
e1973E-08
11633€E=08
W1703E-08
«15563E-08
v11471E-08
+1366E=08
11269E~y8
«1179E=08
«1U90E=08
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18786E=-09
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12969E~-07
«2778E=07
12598BE-07
12430E-07
+12270E~07
«2121E-07
11981E=07
+1851€E-07
¢1727E=07
+1612E-07
015045'07
+1403E«07
+1308E-07
01219E-07
21137E«07
+1060E=07
+9878E=08
+9203E~-08
+16573E~08
07967E’08
+7440E-08
+6931E-08
16453E-08
+6008E=~08
+5591€E=08
+5203E-08
¢4842E'08
+4506E-08
+4193E-08
+39C2E-08
+3631E-08
+3378E=-08
+3142E-08
+2922E-08
¢2718E=08
+2528E-08
+2351E-08
12186E-08
12032E=-08
+1889E-08
+1750E-08
+1622E~08
+1495E-08
¢1377E-08
v11262E-08
+1157E-08
+1057€E-08
+9648E=09
+8785E~09
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14039E=03
+14068E=-03
14094€-03
04120E=03
14143E=03
14165E=-03
14185E=03
04205E'03
194223E-03
14239E=03
19255E03
14269E-03
142 B3E=03
14295E=03
14307E=03
+431BE=03
14328E=03
+4338E=03
14347E=03
14355803
14363E=03
v4370E=03
+4377E«U3
+4383E=03
143B9E=03
14394E'03
14399E-0U3
+4404E=D3
14408E-03
14412E=03
14416E-03
14439E=03
14423E«03
14426E=03
14429E-(3
14431E=03
14434803
14436E=03
+443BE-03
v4440E~-03
14442E= (3
14443F=03
14445E.03
14446FE=03
+4448E=(03
»4449F=03
14450E-03
14451E-03
14452E-03
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+11953€E=n8
11651E-08
+11535€=-n8
v11189E=(8
.1105E—08
+11028E=-(8
19553E=09
+7105E«0¢9
16604E-0 9
16139E-36
15707E«09
+J980E=0%
1 369EE=0Q
+4010E=09
13728E-(C9
023005'09
+2139E-09
+1987E=-09
+1847E-09
11747€-09
11277E-09
111B86E=09
18271E-110
17684E=10
1 7141E-10
16636E=10
18166E=10
15731E-10
15325E«10
14949E+-10
+3067E-10
128‘95'10
¢12647E=10
12460E«10
¢2286E=10
12124E-10
19873E-11
19167E-11
=+5106E~10
'.47‘85’10
=s1323E=09
=411230E«09
'.18405-09
*11710E-09
*:1961E«09
=11822E-09
®.1920E=C9
“s1783E=09
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¢321CE=U3
W 3212E~03
+3213E-C3
1 J215E-04
e 3216E=43
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1 3219E-0(3
13¢20E-03
1 3221E-U3
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13223E-L3
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1322$E.03
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e 3224E-03
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1 3224E-03
e 3224E-03
e 3224E-03
1 3224E=043
13224E-03
e3224E-03
¢+ 3224E-03
[l 3225E’U\’
1 3225E-03
e 3225E~03
1 3225E=03
1 3225E~C3
e 3225E=03
1 3225E=03
1 3225E(03
032255’03
e 3225E=03
1 S3225E=03
+13225E~03
1 3225E-03
1 3225E-04
' 3225E=03
1 3224E-03
2 3224E~y3
e 3224E-03
1 S224E-03
¢ 3224E=03
1 3224E-03
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+8000E-01
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¢15200E=~01
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+16U0E=D]
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+8000E~(2
+800UE~Y2
18000E=02
14G00E=02
14U0VE=G2
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140UdE=G2
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1 3897E=03
03623E'03
10678E=03
136615'06
1 3647E=02
'35 84E-03
e 35GLE=U3
+3433E=03
13294E=03
+3177E=03
1 SU5HE=03
1293GE~03
12BUSE=03
12679E=03
12554E=03
l2432E'03
1 2312E-03
12196E-03
W2CB3E=DY
e 1973E-03
e3868E=03
11767E=03
11670E=03
01577€=03
11483E=03
+1403E=03
113232-03
+1246E-03
e1173E=03
v1104E-03
21036E=-03
9762E-04
«9175E=04
n8619€'04
+8(?5E=-04
0 7132€=04
16691E-04
v0276E-04
«5BB4E-C4
.5510&'0‘
1 P169E=04
14843E=C4
045375'04
14249E=D4
1I976E-U4
1 3724E-04"
v3400E=U4
1 3261E-04¢
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+4371E=06
+1359E=05
+2942E=05
+5153E~-05
+8570E-05
+11326E-04
020665'04
12790E-04
¢ 3327E=04
03685E'04
+4155E-04
14 894E-04
¢5301E-04
5639E-04
+15926E-04
+5983E~04
+6012E=-04
+15884E=04
057485'04
+5573E~04
053655'04
+3159€-04
14962E-04
+4768E=-04
+4553E~-04
4322E=04
+4100E~-04
+3882E-04
1 3674E-04
+3470E~04
13273E=04
+3085E=-04
+29C7E~C4
+2738E-04
025765'04
+2421E~-04
12275E-04
¢2137€=04
+2007E=04
+18B84E-04
«17068E-04
+1659E~-04
+1553E~04
«1453E-04
+1359E-04
+1271E=04
+1188E=-04
«1110E-04
+1036E-04
+9677€-05

F

v1364E=-04
+11035E=03
1 J193E=-03
1 7255E«03
11414E-02
12510E=02
14214E=02
2186650E=02
19715E=02
+1323E=01
+11715€-01
12169F =01
12679E-01
¢+ 3227E=01
v J806E~01
+4401E-01
15001E=-01
15596E=01
«6178E=-01
+6745E=01
17291E~-01
+7817E=01
18323E=03
+8810E=01
+19276E=01
» 9720E-01
+1014E 00
+1054E 00
11092 00
21127 00
«1161E 00
«1193E 00
«1223E 00
v1251€ 00
v1278E 00
+1303E 00
v1326€ 00
11348E 00
+1569E 00
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16465E-04
14940E-04
063535'04
+9470E=04
«6447E-04
186030E=04
+5760E-u4
1 3576E=04
1J405E=04
11850E«04
11757E=04
116606E=04
19472E-05
+8966E=05
+9187E=-05
18682E-05
18199E=-05
12976E«05
12B06E=D5
12116E=05
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+1877E=-05
+8831E-06
+8306E«06
17810E=06
1 7340E=06
16896E=06
1 3238E«06
»3040E=-06
12853E=06
12676E=06
12510E=06
1 2354E=06
12206E=06
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"2091E.06
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16819E-01
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21 77268E=01
+80U59E=01
+8239E-0U1
0841UE'01
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=¢1500E=01
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“v1300E=01
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=:¢1300E-91
=,1300E=01
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=,2400E-01
=e2400E=-01
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'vSJUOE’Ol
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12854E=04
+12869E=04
124 36E=04
12333E=04
+12181E=04
12030E=04
11905E=04
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11053E=04
11451E=04
+1355E=04
11265E=04
+1181E=04
+1103E=24
1U29E=04¢
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+B948E=(05
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26797E=05
186341E=05
15914E=05
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«2935E=D5
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12376E=05
|2214E'05
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11256E=05
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+v1089E=05
11014E=05
+19447€-06
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+9035E=05
+8434E-05
+7871E-05
+7345E<05
+6853E~-05
+6393E-05
+5963E=05
+5552€=05
+S5168E=05
«4811E-05
1447 7E-05
+4166E=05
+3877E=05
+3607E=05
+3355E=05
+3120E-05
+2902E~-05
12695E=05
+2502E~05
12323€-05
«2157E-05
+12002E=05
+1858E-05
+1724€=05
11600E=~05
+1484E-0Q5
01377E-05
«1278E-05
+1186E-05
+1101E~05
+1022E-05
«9479E-06
087945’06
18159€=06
+7568E=06
+7020E=06
+6511E=06
+6040E=06
15603E=06
+5186E-06
+4789E=05
04421E'06
+4087E~06
«S778E=06
v 3487E=06
+3213E-06
1 2959E=06
1269B8E=06
12459E-06
12240E=~06

r

1 1536€

11544

«1553€
e1560¢€
+1567€
11574€
+1580E
+1586F
+1591¢
11596¢€
+1A01E
115058
+1609¢
»1613E
11616F
+1A20E
v 1623F
+1625E
«1628E
+1630E
11633¢€
«1635€
1 1637€
+1438E
+1640F
e1642€
+1643E
1644¢
11646F
v1647€
+1648E
v 1649¢
+v1650F
+1651E
+1651F
1 1552¢
1 1653¢
+1653E
v 1654F
11655¢
1 1655€
+145SE
v 1656E
1 1556¢
1 1657E
+1557F
+1857E
11658E
+1658E
+1658€

0o
00
0o
00
00
00
00
09
00
00
00
00
00
ao
00
00
00
0o
00
00
00
6o
0o
00
00
no
00
00
00
co
00
00
00
00
00
00
00
00
oc
00
0o
20
00
no
]
00
0o
00
0o
00

SIGPepH]

©:1712%=06
*,1601E=06
=,1497E=06
»,1400E=06
=«1309E-06
©,1223E-06
*,2095E=06
*11958E=06
=11829E~06
=,1709E=06
«11596E=06
=¢1490E-06
'11392E'06
=, 1299E=06
*,1213€=06
*,1132E=06
=y1441E-06
=,1345€=96
«,1255E=96
=,1171E-06
*,1093E-06
»,1020E=06
=1 9511E-07
=,8871E=Q7
=48274E=07
=y 7716E=07
«:6237E-07
'.5615E'07
=45422E-07
«15055E=07
'.47135‘07
", 4393E=07
=.4093E=-07
=,3817€-07
*43557E=07
»,3315E=07
=12851E=07
=42657E<07
=,2476E=07
=, 4613E«07
=44298E-C7
*y3337E«07
=+3108E=37
=,2895E~57
=4 3776E=07
=, 3517E-27
=16199E-n7
=5774E=07
«5377E~07
*5007E-07

G

+9095E=01
«9094E~-0Y
¢ 9092E-01
«9091E-01
+19089E-01
«9UB8E=-01
t9057E'01
19085E~Q%
+9083E=U1
+9081E=02
«9079E=01
219073E=01
+9076E=91
+9075€E-01
+9074E=01
+9073E~01
19072E=01
«9070E-01
1 9069E~-01
+9068E~01
1 9067E=-01
19065E-01
19065E~01
19064E=Q1
19063E-01
190625'01
-90615'01
19061E=01
v9060E=-u1
+9060E-01
19059E=~yy
+9059E-¢1
090535'01
+19058E-91
09057E'01
W90S7E-01
+9057E-01
»FUS6E=QL
19056E=01
OQUSOE-Ul
+9055E-01
+19055E=01
1 IC535E-01
+9054E=(1
19054E=01
WJUS54E-01
+9053E=-01
19053E-91
1 9052E-01
19052E=01



IN®L15(NIN")IN=115H
U=g35 FISSIYN SPECTRUM

3

11040E
11U50E
+1060E
1107 0¢
«1080€
+1090E
«1100¢
1110
+1120€
v1130E
+1140E
11150€
»1160E
1170
11180E
+1190€
+ 1200E
112106
«1220E
v1230€
11240€
11250
11260E
«1270€
11280E
+1290E
+1300E
13810E
11320€
1 1330E
+1340E
11350
«1360E
' 1370€
+1380E
+1390E
«1400E
~ +1410E
1 1420€
+1430E
11440¢
11450
1 1460E
1470
«1480E
«1490E
+1500E
+1510€
11520E
1 1930E

S16

00
oo
o

+12318E
1 2265E
«2212E
s 2159E U0
s2106¢ 00
1 2953E 0C
220002 (O
11941 00
118828 00
11823E W
«1764E (0
(1705¢ 00
+1646¢c 00
11587E U0
y1o28 00
J1469E UU
11410 00O
+»1358E GO
v1306E 00
W12%4c U0
11202€ 00
1150 00
11104 00
»1058€ 0OU
+1012€ 00
\9560E=u1
0 9200E=01
¢8920e-01
13640E-01
¢18360E-01
+3080E=-01
+7800E=01
17560E=-01
1 7320c=01
v 7080E-01
16840E=01
066008'01
16360E~-01
16260E-01
26180E-01
16100€-01
16060E-01
16020E-U1
15980E-01
1594001
13900E-01
+5480E=01
+35860c=01
+15840£201

SIGP

=5300E-01
«¢5300k-01
=¢53J0E~-01
=,5300E=-01
=,5300E=y01
=,5300E=01
=,5900E-01
=,59J0E-01
»,5900E=01
=5930E=01
«5900E=01
= 5900E=01
=5900E=01
®,57y0E=01
=,5900E=@1
*5900E=-01
~y9200E={1
=,5200E=~01
=¢5200E=01
=,5¢00E-01
= 5200E~01
=, 4000E-01
'045005'01
=,46u0E=01
'.4600&'01
«,4530E=01
"25‘-’15'01
=,2800E-01
®,2300E«01
=,25U0E=-01
= 2500E=01
=,2400E-01
»,24u0E=ul
-2400E~-01
'024005'01
=,24)0E-01
=,1201E=01
=¢1200E-01
=y1200E=31
=,8u00E-02
»,8000E=~(2
*,4002E~y2
*,4000E=p2
=, 4000E-02
»40(0E-y2
'|4UOOE’02
'.20015'02
=42000E~-02
=, 2000E=-02
«42000E~-02

PH1

+8797E=06
«8191€E~-06
1 7627E=06
o71U15'J6
16611E=05
16154E=U6
¢O5729E-06
15333E=06
4965E=06
046215'06
+4301c=96
4003E=06
'J7265'06
1 3468E=06
1 3227E=06
c3003€‘06
12795¢E=06
1 2600E=06
12420E=06
1 2251E=06
12095E=06
«1949E-06
01813206
116 87E=06
+1576E-06
11400E=06
+1358E=06
+1264E=06
W1175€E=06
+1093E-06
010176'06
1945507
28794E=07
161683E=07
+7811E-07
+7078E=07
16563E=07
16122E-07
2565 5E=-07
19294E=07
1 4923E=07
o‘S’dE'O’
14257€E-07
v 3959E=07
'36515'07
¢ 3422E-07
+3162E=07 -
1 €959E=07
12751E-07
12558E=07

-102-

SIGepH]

+2039E=06
+1855€E=06
+1687E~06
+1533E-06
1 1392E~-06
01263206
¢1146E-06
+1035€=06
219343207
1842407
+7587E«07
+6826E=07
+6133E=07
l5503E'07
04931E'07
14411E~07
+3940E-07
+3531E=07
+3160E-07
+2823E=07
«2518E-07
12241E~07
12002E=07
+1785E-07
+1588E-07
+1411E=-07
+1250E-07
«1127E-07
+1016E-07
+9140E=08
+18217E~08
+7378E~08
+16652E-08
«5990E=08
15389E£-08
+4842E~-08
14345E-08
+3967E-08
' 3621E-08
1 3314E-08
160‘35'05
1 2793E=-08
+2580E-08
12383E-08
+2201E~08
12033E-08
+1877E=-08
+1740E~-08
+1612E-08
+1494E=-08

£

11658¢
«1658€
11559E
11659¢
+11659E
1 1659E
11659¢
115592
«1650¢
»1660%
11660¢
15602
1106602
W1660C
+11660E
11660E
1166QE
«1660E
s 1560F
16602
2»1660E
v1560¢
11660E
16608
+1660E€
e1660€
11660E
11560¢
11660F
11660E
11660¢
v 1660F
16608
1 1660€
11660
11660E
11660F
v1660¢E
v1660E
01680¢
+1660E
11660¢
11660E
v1660E
11660
+1660E
11660E
1 1660E
1 1660E
v1660E

SIGPePHI]

*,4662E-C7
=,4341E=07
*,4042E=07
=, 3763E=07
=, 3504E=(7
-y 3262E-07
»,3380z=07
-.3147E'P7
*,2925E=n7
-.27265’07
©,2538E«07
=,2362E=07
-, d198E=07
=, 2046Ep7?
=,1904E-07
~e1772E=07
'91453E'07
«1352E-37
=41258E-07
=,1171E-Q7
=, 1089E=-07
=, 8966E=08
'.83425‘08
=,7761E-08
=,7220E=08
«,6717E-08
«,3804E-08
=,3538E-08
-, 3291E=u8
=y 3061E~08
“,2848E=-28
-, 2270E=08
=, 2112E-08
= 1964E-n8
=,1827E=08
*,1699E=-038
*,7903E=09
=, 7347E=09
*,6832E=09
=, 4236E-09
=y 3939E=09
*y1832E=09
*y1703E=09
=¢1583E-09
=,1472E-09
*,1369E~09
=, 6368E«10
=15917E=10
*,5502E-10
*¢5115€-10

G

+9051E-01
+5051E=~01
090505‘01
"4 9050c=91
+9049E-01
«904vE~(]
W9045E-01L
eFUGAE~Q1
+904bE~01
.904BE-01
+9047E=-)1
19047E=-01
2 9047E-01
W9047E-u1
v 9047E-01
+9048E-y1
19046E=01
+9046E-01
19046E=-01
'9U46E=Q1
¢ 9046E=01
+9040E=0C1
o 046E-01
«9046E~01
1 9046E~-01
1 9045E=-01
19045E-D]
¢9045g-01
19045E=01
1FU45E~-L]
«$045E=ul
1 9045E=-01
19045E=01
¢ 9045E=01
19045E=U1
+9045E-01
1 9045E~01
1 9045E«01
l90455’01
09045E'C1
+9045E-01
19045E=01
19045E-01
+9045E-01
19V45E=01
09045E'01
+19045E-01
+9045E-01

— -



IN=LI5(N,N') INe115Y
Us232 FISSIUN SPECTRUM

c

«1540E
W1550E
11960
11570
11280€
v15Y0E
+1600¢E
e1610E
#1620
11630E
+1040E
«1650E
11660€
11670
11680E
116Y0E
+1/00E
+1710E
11720€
v11730E

o1740F

W1750E
117680
W1770E
«1780E
+1790E
+1800€
11810¢
113820E
«1830€
11840€
18508
+1B60E
«1870€
+1880E
+118Y0E
1%00E
11910€
11920E
1930
«1940E
«1950E
11960€
11970€
e1980€
+1990E

SPECTRUM

02
02
02
02
02
02
02
62
02
02
02
02
02
6o
02
02
02
02
02
02
02
02
02
02
02
02
02
02
02
02
02
02
02
02
02
02
02
02
02
02
02
g2
02
02
02
02

SlG

19320E=01
15800E-u1
12780E=01
13760E=-01
12740601
15720E-01
+?700E=01
15695E-01
.56905'01
15685E-01
¢15680E=01
03675E-01
15670c=01
¢e5665E=01
155660E-01
13655E=01
05650k=01
¢5645¢c=01
15640E=01
19635E=01
15630E-01
13925e=01
15620E=01
12615E-01
13610E-01
13605E=01
15600E=01
15590€=~01
15580E-01

+5570E-01"

15360E=01
v5550E-01
13540€E~01
19530E=-01
¢5520E-01
+5510E-01
+5500E«01
1y 54907yl
15480E-01
¢3470e-01
.5460&'01
'54505'01
19440k-01
05430~01
13420F-01
15410E=-01

AVERAGE CHoSS

SIGP

=12000E=Q2
=2V 0E=Q2
'120005'02
=,2000E«92
-.ZOOOE-GZ
=,20¢0E=02
=SUNYE=03
'.5000h003
=,5000E-y3
=,5000E=03
=,5000E=03
*,5000E=93
“5000E-03
"50005‘03
«+5000E=03
«45000c-03
=e5000E-03
=,50u0E=-03
*5000€«n3
*y5u00E-03
=, 5000E«03
*,5000E«0Q3
=,5000E=03
*5000E-(3
«sS5U0UE=Q3
©y35000E=p3
*,9996E=03
*,1000E=02
=.1UJdUE=-Q2
=,1000E=-p2
=,1J00E-p2
“,1000E-(G2
=+1000€-02
*,1U0NUE=G2
=+1000E-Q2
*,1000E=g2
=,1600E=Q2
=+10GUE=p2
=y1U00E=~g2
=,1000E=~02
=41000E=¢2
=,1000E=92
«v1000E=g2
-'1‘)006.02
'liOUOE‘UZ
'.1000E-02

SECTI2N a

PH]

1 2378E=07
12E11E=07
020555'07
019115‘07
e1776E=y7
v1651E«07
1153507
11427E=07
11326E=07
+1233E=07
11148E=07
010655'07
v990CE=09
+9202E-08
+8553E=03
+7949E=08
¢ 7338E=038
168067E=908
16336E=06
+5931E=03
+5512E=08
+151¢3E=08
047615'03
14424E=08
0‘1115‘08
+J821E=04
+3550E=08
1 3299E=08
+13066E=08
12849E=03
12647E=08
124605.08
12236€E=08
+12124E=08
11973E=03
+1633E=08
017035'08
0155$E'08
11471k-G3
+11366E=08
+1269E-03
+1179€=-03
+1096E-08
+1C15E-08
¢ 9457Ea9

1875°E'09

11660 00

-103-

SIGePH]

+1384E-08
+1282E-08
+1188E=08
+1100E-08
.10195'03
1 7444E=09
+6748E-09
061255'09
075465’09
+7008E=09
+6509E=-09
+6045E=09
+5613E=09
+35213E=09
14841E=09
04495E'09
v4174€-09
|3676E°09
+3599E~09
+13342E-C9
131035‘09
+2881E=09
1 2675E=-09
+2484E-09
+2306E~09
v2141E=09
11988E=09
11844E-09
+1711E-09
+11587E«09
+1472E-09
«1365E-09
+1266E-09
11174E-09
+1089E=09
+1010E-09
19369E-10
06689E'10
+8058E~-10
e 7473E=10
+6931E-10
+6427€E-10
+5960E-10
+55276-10
+5126E-10
+4753E=10

F

1 1660E

V1660E

v1560E
11660¢
116605
+1660E
+11560E
+1660E
2 1560F
11660E
«1660E
1 1560E
»1660¢
1560¢
v1660F
«1660E
1560
11660E
+1560€
116608
+16680E
11660
v1660E
11660E
s 1660E
11660€
1 1560E
+1660F
«1560F
11660E
+1560E
1 1560E
1 1660EF
1 1560E
11660E
v 1560€
11660CE
v1660E
«1560E
»1660E
116608
»1560€
1v1660F
v1660E
116608
11660

00
00
00
00
no
00
00
00
00
00
00
00
00

00

00
00
]
]
00
0o
00
00
0o
0o
00
00
]
00
00
00
00
00
0o
00
0o
00
00
00
00
]
00
00
0o
00
eo
00

SIGPepH]

=14756E-10
=.4421E-10
=:4110€-10
=y 3821E-10
*,3552E-10
«,3302E=10
»,7688C-11
*,7134E=11
=, 6631E-11
=, 6164E«11
'05730E'11
=,5326E-11
“14950E=-11
=,4601E=11
.t4276€'11
«,3975E«11
~,3694Fw1l
=, 3433E-11
=, 3191F«11
'.29668'11
=,2756E~-11
=,2561E«11
«2380E~=11
'.2212E.11
«12056E=11
©,1910E-11
*,3549E~11
-'3299E'11
'030665'11
°'28495'11
'02647E'11
=, 2460FE=11
«,2286E-11
",2124E=11
=31973E=11
«,1833E«11
..17°3E'11
=.1583E~11
-01‘71E'11
=, 1366E-11
=+1269E~-11
“y1179E=-11
“y1096E=11
=.1018E-11
'194575'12
=8786E-12

G

19045E=98
+19045E=01
19045E«01
19045E=01
090‘56'01
+9045E-01
+9045E=0
+19045E=01
v 9045E =01
19045E=01
+9045E-1
+9045E~01
¢+9045E=01
19045E=01
1904CE=Q1
+9045E=01
+9045E-01
¢e9045E=01
090‘56'01
19045E=-01
+19045E-01
«9G45E=-y1
+5045E~01
«9045E=(
19045E=71
+19045E=01
¢ 9045ED1
+19045E-01
1 9045E=01
19045E=Q1
+15045E=G1
19045E=01
«9045E«01
+9U45E=y1
+9045E=01
«9045E=01
19045E=01
+FULSE=0Y
19045E=Q31
«$045E-01
19045E=-01
19045E=01
¢19045E=01
19045E=01
3045E-01
¢9045E=01



RELATIVE VALUES

27 (N, 2N)I 126
5o FISSION SPECTRUM

[\_)o-—s

1 I l ] 1 I l 1 1 1 1

] 1 l Il 1 1 1 l 1 1 I Ll 1 |

SIGXPH]I ]

SIGP=PHI ]

1 1 1 1 I i1 1 1 j 1 1 1 | l 1 1 1 1

S 10 15
E (MEV)

-104-



[=127(Ns2N) =126
Ue23> FISSIAN SPECTRUM

E

293008
«94U0E
¢ 95008
W 9600E
e 9700E
«9800€
«9900E
«+1000E
«1010€
1020
+1030E
10408
«1U50E
«10060€
«1070E
+1080E
«1090E
+1100E
1111 0€
11120E
1130€
1140E
w1150€
v1160E
W1170E
«1180€
«1190E
«12VU0E
1121 0€
«1220E
01230E
«1240¢
«1250E
11260E
112708
«1280E
11290¢€
«1J300€
+1310€
+1320E
11330E
v1340E
11350€
11360E
«1370¢€
+»1380€
«1390¢E
«1400¢€
+1410€
+1420E

SIG

1 2390€E=01
13091€=-01
e 9500E=vUl
+1323 GO
»1710E 0O
121106E OV
12345 00
» 3000 GO
+3483E Q0
«3991E 00
y4517E 00
«5055€ 00
2600 00
«6145€ 00
«6687k 00
o 7221E 00
7743 00
«8250€ 00
«8738E 00
+9207E 00
«9657E 0O
«1009€ 01
w1050 01
,1086€ 01
«1127E U1
111638 01
+1197E 01
11230 01
11261 01
¢e1291€ 01
w1319 G2
v1347E 01
113728 0t
13972 01
y1419E 01
11441t 01
+1460E U1
11480E 01
2 1497¢ U1
1514 012
11528 01
11543k 01
+1556E 01
11568 U1
v1579¢ 01
11590 01
21600 01
+1610€ 01
v1619& 01
11620k 01

S1GP

+3459E 00
+3578E 00
v 3727 00
+S375E QO
+4062E 00
14236E 00
+4550E 00
«4335€ 00
«SU78E 0
»9259E @0
5383 00
15445E Q0
15452 00
15415€ (0
15340 QO
¢5224E 0
25069 00
«48K81E (0
+46R9E 00
+4498E 00
143128 00
«4120E 00
'y J940E 00
«3760E 00
v I590E 00
«3430€ 00
+13280E 20
«3J60E 00
1 3060E 00
12775 00
12775 0
12495E 00
1c455€E 00
12220E 00
»2220E Q0
«1950E @0
v1950€E 00
+1695E 00
«1695E 00
11460€ GO
+1460E 00
+1265E (0
+1265E 0
y11G5E 00
«1105€ 00
1 9751E=-01
19750E=-01
+6800E=01
18800E-01
16101E=01

PM!

+1922E-05
+1791E=05
11668E=u5
e 1D54E=05
11444E=y5
11348E=05
11256E=05
«1170E-05
W1089E-05
11014E=05
»9447E«06
18797E=06
+E191E~06
1 7627E=06
«71G1E=06
W6811E=05%
«6154E-06

2, 5729E=06

v3333E=06
14905E=06
140621E=C6
14301E=06
+4GU3E=NG6
1 3726E-06
1 3468E=06
1 3227E=06
+3003E=06
1 2795E=06
1€6U0E=U6
¢ 2420E=06
022515.06
«2095E=06
+11949E-06
+1813E=06
e1687E=G6
+1570€=06
«1460E=06
+1356E=36
11264F«(6
|1175E'06
11093E=006
010175'06
19459E=07
1 8796E=07
18183E=07
«7611E=07

1 7075E=07"

16503E~07
1 6122E=07
v5693E=07

-105-

SIGePH]

+4594E-07
+1055E-06
+1585E=06
12056E-06
124768E=06
12854E«06
«3196E~06
«3509E-06
037955’06
14049E=06
14267E-06
14447E=Q6
+14587E~06
+4687E-06
04743E'06
«4773E-06
14765E-06
+14727E-06
14660E=06
+4571E-06
+4462E-06
14339E=06
+4203E=06
«4059E-06
+3908€E=06
+3753E-06
+3595E=06
1 3J437€=06
13278E=06
e 3124E=06
+2970E=06
+2821E-06
12674E=06
12533E-06
12394E=06
¢ 2262E-06
+12133E-06
+2010E=06
«1892E=06
+1779E=06
1671E-06
+1569E-06
1472E=06
«1380E=-04
«1293E=06
11211E-06
+1133€=06
+1060E-06
+9910€=07
19267E-07

F

+1653E-05
1931005
12259E=04
'40885‘0‘
«8362E-04
v 9034E=04
¢1207E-03
115435'03
+1608E=03
+2301E-03
+7718E=03
¢3154E«03
+3406E-03
+40N70E=-03
14542E-03
+5C10E-03
154 96E=-03
15970E=-03
¢6440E=-03
16901E-03
«7353E=03
v 7793E-03
18220E=03
-8633E-03
090315'03
+9414E-03
2 9782E=03
+1613E-02
v1047E-02
11079E=02
11109€-02
+1138€-02
11166E=~02
1192E=02
11216E=-02
+1240E~0Q2
+1262E=C2
+1282€=02
+1302€-02
1320E-02
11337E=02
v1354g-C2
11369F=02
+1383E-02
+1396E~-02
11409E=-02
¢11421E-02
01432€-02
v1442€-02
11451€-02

SIGPePH]

16650E=06
+6407E=G6
16218E=06
16022E 06
+5880E«06
eS779E <06
15714E=06
+5656E=06
19532E-06
«5335€=06
15085E«06
«4790E=06
«4466E-06
13453 E=C6
+3120E=C6
e 2796E-06
12501k <06
12233E<06
11993E=06
+1772E«06
W1577E-06
+1401E=06
+31245€-06
+1107EC6
+19850E~07
«8552E«07
2 7957€=07
16715E-07
16248E-Q7
+15227E=07
14B63IE=07
24026E-07
1 3745E=07
2+ 3064E=(G7
1284T7E=07
12303E=07
12é14cE=07
11716E=07
+1596E =07
11287E-07
11197€=-07
19723E-08
19042E-0C8
+17421E~-08
16901€=-08
15793E-08
+4612E-08

G

14777E=04
v1127E=03
+1751E-03
12351E=03
¢ 2933E=03
¢ 3501E=-03
14059E-03
14610E-03
1 9156E#03
+5690E=03
+6205E=03
16658E=03
¢ 7156E=03
+7589E=03
«7987E=03
+8353E-U3
s 86 46E«(3
«8987E=-03
¢ 9257Ewy3
15498E-03
1 9713E=-03
¢9905E=03
+1008E=02
+1023E=02
+1036E=02
+1043E=02
+1059E=02
«1068E=02
W1077E-02
e1084E~-y2
11051E~C2
+1097E~02
e1102E=02
W1107E-02
1111E=02
+1114E=02
+1117E~G2
+1120E=02
1122E«02
11124E-02
W1126E-02
«1127E=02
v112G6E-02
11120E~-C2
W1131E~02
1131E=02
+1132E=02
«1133E-C2
+1133E-G2
11134E=02



1=127(N,2N) 1 =126
U=238% FISSIuN SPECTRUM

E

+1450E
+1440E
+1420E
+1460E
+1470E
+1480E
+1490€E
11500E
»1510E
11220E
115308
+1940E
11550E
11560E
«1570E
+1580E
+1590E
+1600E
11610E
11620E
L1630
- 11640E
+1650E
v1660E
11670E
+1680E
«1690E
«1700E
|17;0E
«1720E
11730E
1740E
11750E
+1760E
«1770¢
+1780E
»17Y0E
«1B00E
+1810€E
+1820E
«1830E
+1840E
W1850¢€
+11860E
+1870E
+1880E
11890E
«1900E
2»1910E
v1920E

SIG

«1636€ (1
11644¢
«1551€E
v1659E
s1667¢
16828
+1690E
11690k
11706¢E
11714E
v1722E
1729€
2 1735E
117408
«1745E
+1748E
,1750¢
11749¢
+1748BE
W1743¢
+1739E
1172%E
v1720E
11705E
vy1691E
«1670E 01
21650E
+1624E
«1597¢
:1565¢€
»1534¢
+1498E
+1462E
,1424¢
»1385E
«134%E
W 1305E
11c64c
11224E 01
11184E
»1143E
1104
+1064E 01
11026
s YE76E
y9513E
' 91508
+8811E
1 8471E

SIGP

+8100E=-01
+7700&-01
177UOE°U1
W 7600E=-01
176005'U1
u7500E'01
078UOE'01
+8100E=01
1768J0E-01
e 7800E=-(1
+6751E-01
16750E=01
W4 951E=-01
+4950E=01
e240N1E=01
12400E=-01
.'8973E'02
'090005'02
=,4798E-01
=.4800E~y1
«y9367E-01
®,9400E=01
*,1455E @0
'.1455E 00
=,2035€ 00
-, 2035E 00
"26505 00
-.2650E 00
=,3170E QU
=,317C€E 00
«,3570E GO
=,3570E 00
=,3350E
«,3850E
'v4010E
'040105
~,4U55E
e,4055¢E
-.4035E
=,4035¢k
'03955&
-, 3955¢E
-, 3823¢E
=,3823E
-,3632¢
=,3632& 00
=,339%€ 00
'|3$94E
*,3147E

PH]

1 D294E=07
14923E-07
14576E=D7
14257€-07
+3959E=07
1 36b1E=07
v3422E=07
1 31ECE=07
+2959E~07
W2751E=07
1 2558E=07
+12378E=07
02211E'07
12055E=07
11911E-07
+1776€E=07
+1651E=C7
11535E=07
W1427E=07
+1326E=07
1 1233E=07
+1146E=07
+1UG5E=07
+9900E=-UB
192025'08
+8553E-06
s 7949E=05
' 73b0E=08
16667E=08
183bZE~08
059315'08
55 12E=C8
+5123E=08
v4761E-08
14424E=08
+4111€E=-08
13821E-08
1 3550E=08
+3299E=08
1 3G66E-08
+2649E-08
1£64/E-08
12460E~08
12236E-CB
12124E-08
«1973E-08
1833€-08"
+1703E=08
.1§8$E-09
1471E=08

_196_

SIGePH]

18660E~07
86093E=07
2 7561E-07
1 7064E=07
+6598E-07
6163E-07
+5757E=07
v5378E=07
+15024E=07
+14693E-07
+4384E-07
v4094E=-07
13821E=07
1 3566E=07
1 3325€E-07
«3100E-07
+2885€E~07
1¢6BOE=07
1 2496E=07
¢2319E=07
v <149E-07
+1992E=07
+1842E~-07
+1703E-07
+v1569E=-07
+1446E-07
+1328E-07
1219E=07
+1115E~07
+1019€E~-07
+9284E-08
+8453E-08
+7673E=08
6961E=08
|6299E'°8
e5695E=08
+2139E-08
+4633E-08
041725‘05
+3752E-08
' 3372E-08
+3026E-08
+2715E~-08
+2432E-08
+<179E-08
+1949E=08
+1744E-08

"41559€-08

+1394E~08
11246E-08

F

11460E-02
11469Ea02
+1477E-02
11484F=D2
11491E=-02
v1497€<02
v1503E=G2
+v1509E=02
+1514F-02
+11519k-02
11523E~02
11527E-02
11531E=02
11535k =02
+11538E=02
v154ZE=02
+1545¢=02
11547€-02
+1550E-02
e 1552€-02
11555€2(2
11557€-02
11559E-02
1 1560E=02
015625'02
v1564E-02
11565E=02
+1566E=02
e1568E-02
v1569E=02
e1570E-02
e1571€=02
«1572E«02
v1573E=02
11573€E=02
v1574c=p2
11574E=02
11575C-02
11575E=02
11275E-02
«1576E«0G2
11576E-02
W1576E-02
11578E=02
+11577E«02
11377E’02
21577E=02
e1977€<02
11577€=02

SIGPePH]

.‘2895'08
1 3791E-08
1 3525E=08
1 3235E-(C8
+3009E=08
12B871E=CB
12670E=08
12578E=-08
12397E-08
12148E=08
11995€«(8
+1605€=08
11492E=08
11017E=08
19457E=09
14265E=09
1 3963E=09
»,137LE=-09
=,1284E=09
~16363E=09
=5917E~09
=e1077E=08
=,1001E=-08
~+1440E-08
=,1339E-n8
=+1740E=08
-,1618E=-08
=,195RE«08
=,1820E=08
=-,2023E~08
=,1880E=08
*»,198E-08
=,1829E=y8
-.1833E=-08
*,1703E=08
=+1649E=-08
'015325008
=,1440E-08
'01335E'08
=41237E=-08
=¢1149E-08
*1047E=06
-,9728E=09
=,8738BE=-N9
~,8119€=909
=, 7167E~09
= ,6659E-09
'.5783E'09
*,53I73E=09
=,4628E~-09

G

+1134E=-02
«1135E=32
+1135E=C2
+1136E=02
«1136E=(02
+1136E-C2
«1136E=(2
11137E-02
v11387E=02
1 1137E-02
v1137€=-02
1138E=02
+1128E=0¢2
11138E=02
+1138E=C2
v1138E-u2
e1132E~02
¢113EE~02
oll$5E'02
+1138E-02
1113cE=Ce
+1138E-C2
+1138E~=02
«113BE=C2
«113bE=02
«1137E-02
e1137€=02
W1137E~C2
+1137E2ue
011$7E'UZ
+1137E=0C2
v1136E=02
v1136E-0¢
v 1136E~u2
W1136E=(2
W1136E=02
11136E=02
11135E=02
+1135€=-02
«1135E-02
+1135E=02
v 1135E=12
+1135E-02
W11385E-02
11135E-0¢
«1135E-n2
v1134E=~02
01134E'U2
»1134E=02
+1134E-02

Cewy



1°127(Ns2N) [=120
Ued 3D FISSIZN SPECTRUM

&

11930€
1 1940E
1950E
¢1960€
1970
«1980€
«1990E

SPECTRUM

02
02
g2
02
02
02
02

S16G

+8156E
s 7342E
¢ 7552€
21 7262¢E
16996E
167318
1 6491¢

SIGP

00 «,3147¢
00 =-,2900€
'19 '02900E
00 '02553E
00 =,2653E
00 =,2406E
00 =,240%5€¢

00
00
¢o
cao
00
00
00

AVERAGE CRYSS SECTI@N =

PH]

11366E=08
1269E-UE
+117GE=08
1U96E=9b
010165'05
19457E=-09
18786E=09¢

015785'02

=107~

SIGePH]

+1114€=-08
19954E=09
+8906E~-09
¢ 7122E=09

v6365E=-09

+5702E=09

F

+1577€-02
11577602
+1578E=02
«1578E-02
11578E=02
'1578E-02
+1578E-02

SiGPepH]

=14300E=09
=, 3681E«09
=1 3420E-79
*42907F«n9
=42701E=09
=,2275E=09
®y2113E=09

G

'11345‘02
v1134E=02
v1184E=y2
11134E=-y2
¢1134E«(2
v1134E=92
e1154Eey2



RELATIVE VALUES

TH-232 (N, FISSTON)
U-235 FISSION SPECTRUM

LI I 1 T.l i I I ] 1 1 ' 1 LI

G

lllljl IlJ ] 1 l'! 1 L1
SIGXPH]I ]

Jlll]lll ll-lj'llll

SIGP*PHI

n'luh';anLJllnlJnllnnn

llllll . I 1 1 1 1 ' 11 1 1

5 10 1S
E (MEV)

-108-



THe232(N,F [SS]ON)
U*23% FISSIuN SPECTRUM

E.

+1300E
+1400E
+1900¢
«1600€
+1700E
+1800E
v1900E
+2000E
+2100E
+2200E
«+2300E
+12400E
+2500E
12600E
«2700€
«2800E
«29U0E
+3000E
«3100E
«3200€
«3300E
134U 0E
«3500€
+3600E
1 3700E
+J800E
+3900E
+4000E
+4100E
«+4200E
+43V0E
+4400E
+4500E
+4600E
«4700€
19800E
«4900€
+5000E
15100€
«5200E
«9300E
+H400E
+5500¢€
+5600E
¢+ 5700E
+DBU0E
«590V0E
+600QE
v0100E
+6200E

01
01
61
0t
61
01
01
01
01
01
01
01
01
01
01
01
01
01
01
a3
01
01
01
01
01
01
01
01

6L

01
01
01
01
01
01
01
01

S1G

«1v00E=01
«6000E~-01
2 7333E=01
12002 00
¢ 9600E-~CL
¢ 7200E=C1
19200k=01
vy1120€
e1170E
»1220E
W1173E
»y1127€
«1080E
11124:
+11168¢c
1212¢
+1256E
»1300¢
1 1316¢
«1332E
01344E
21 1364¢E
+1380E
+1390E
+1400¢
1410k
e1420¢
«1430E
01434¢
s+ 1438E
+1442¢
e 1446¢L
+1450¢
«1448E
1446k
11444¢
1 1442¢
11440
«1432E
«l4cdc
11416E
«14C5E
+1400¢t
«1380€
1136UVE
1340k
+1370E
+ 1400
v1600g
11800t

SiGP

12000E
+1333E
113338
»2400E
+2400E
12000E
12000k
+5000€=-01
15000E=91
W4667E=-91
14667E=01
14667E=-01
14400E=01
+4400E~p1
+4400E-01
+4490E-01
+14400E=-01
«1600E=01
11500E=-01
+1600E~-01
+11600keC1
+1600E-01
+1090E-01
+1000E-01
+10C0E-01
+10C0E=01
+1000E=-01
04000E'02
I4GOOE‘02
«4000E=9Q2
+A0G00E=n2
14000E~-C2
+2000E~-02
.ZGGUE-UZ
12U00E=902
42000E=p2
«2CU0E-p2
'SUOOE'OZ
.B8000E=(2
«8UGOE=(2
16000E-y2
+3U00E-02
W20UUE-01
v2u00E=-01
e 2000E-01
v30C0E-DL
¢3000E=-01
«2000E 00
s 200UE 0C
+2000E 00

PHI

W3177E=03
1 3655E=03
+2930E=03
12bUSE=NT
12679E=03
12554E=03
12432E-03
+12312E-03
12190E=03
12083E=u3
11973E=03
11665E=03
01767E'03
+1670E-03
e1577E~03
v11486E-03
v1403g=03
+1323E=03
11246E-03
11173E=03
+1104E-03
s LUIBE=OJ
v 9762E~04
19175E=04
+B8619E=04
18G95E=04
«7599€=04
+7132E=04
16691E=G4
16276E-04
1 SBB4E~(4
+55156E-04
vS5169E=C4
+4B43E=14
145375'04
14249E=C4
1 3978E=04
v3724E=04
l$‘655'04
«3261E=C4
W3L51E-04
+2854E=04
12669E=04
1€496E=04
12388E=G4
12161E=G4
+2033E=04"
+1905E=y4
+1740E=-04
11663E=04

-109-

SIGePH]

«3177E-05
+1833E-04
12149E=C4
+3365E-04
+¢572E=04
+1839E=04
022385'04
+2590€=04
+12569E=04
+2541E=04
+2315€-04
+2105E=04
+1908E-04
+1877E-04
+1842E-04
«1803€E=-04
+1762E-04
+1719E-04
+1640E-04
+1562E=04
01488E'04
+1416E=04
v1347E'04
+1275E=04
+1207E-04
+1141E-04
+1079E-04
+1020E~-04
19595E~05
19024E=05
+6485E=-05
17976E-05
' 7496E-05
+7013€E=05
+6560E=-05
16135E-05
+5736E=05
15362E=05
14991E=05
046445-05
«4320E=05
+40318E-05
+3736E~05
1 3444€-05
¢ 3173E=05
+2923E=05
«2793E=05
12667E-05
+2848E-05
12993E=05

F

11624E-03
+1U225«02
30172=02
+15551E=02
035118'02
01J71E'01
»1275E=01
11517501
+1775€-01
12031E=01
12273E-01
12494E=01
12694E-01
+27884F=01
e JU70E-01
¢ 32526 =01
1 3430E=01
1 3604FE~-01
1 3772€-01
1 3932€-01
14085€=01
14230Ce01
14368E=01
14499E=01
14623€-01
14740E001
14851E-01
14956E=01
+5055E=01
+5148E-01
13236F=01
+5318E~01
+5395€=-01
+13468C=01
¢5535E~01
¢3599E<01
15A58E=01
+15714€=01
157655=01
13814E-01
+9858E=01
«5900£-01
+5939E=01
15975E-01
160085'01
¢6038E=01
060675'01
160 G4F a1
16122=01
+6151E-01

SIGPePH!

16353E=24
+14073E-04
1 3907E=174
16731E=04
16429E<04
15109E-04
14864E=04
11156E-04
«1098E-04
097195'05
+9209E=05
+»8717E=35
«7773E«05
1 7346E=D5
16937E=05
165475'05
16174E <05
12116E-05
11993E-05
11877€E=05
+1764E<05
«1661E=(5
+9762E«06
19175E=C6
18619E<06
18095E=06
1 7599E«06
12853E=06
12676E=06
12510E-06
1 2354E«(6
12206E«=06
11034ce(6
19687E=07
+9073E«07
18497Een?
+7956E=07
1297 9E=06
+2788E=06
12609E=N6
1 2441E-06
12283E=06
+«5338E=06
14991E=06
14666E=06
16542E-06
16115E=06
13810E=05
¢+ 3560E=Q5
1 3326E=05

G

+3300€E=02
W1877E=01
12276E=J1
«3593E=01
12935E-01
12319E'01
+12617E=01
03268E'01
+3401E=01
' 3H506E=01
2 J411E=01
e 3321E=U1
+3236E=01
+3314E=01
13305E=y1
+3453E=01
+3516E=01
1 3576E=C1
1 3596E=01
¢ 3616E-0Y
+3634E=01
1 3651E=01
e 3687E~01
' S676E=01
1 3685E~01
W1 36Y4E=0]
1 3702E=01
03709E'01
+3712E=01
«3714E=01
+3717E-01
W 3719E=-01
«3721E=01
+3720E=01
1 3719E=01
+3718E=01
«37317E=04
W 3717E-01
' 3714E=01
«e3711E=01
+3709E-01
1 37U06E=V1
v3704E=01
1 3699E=01
«3694E=01
1 3699E=C1
+3696E-01
+3702F=CY
1 3739E=C1
+3773E=034



THe232(N)FISST2N)
U=235 FISSIyN SPECTRUM

3

6$300E
16400€E
+0500E
W06U0E
+6700E
080U0E
«6900E
+»7000E
+7300E
+720U0E
o 7800E
e 7400E
+7500€
2 76U0E
2 7700E
+ 7800E
17900E
+8000E
16100E
'8200E
18500E
081005
+8500€
+BO6U0E
+8700E
056005
18900E
'9000€
+9100E
1 9200E
930V0E
' 9400E
+9500¢E
+9600E
1 9700€
+9800E
+9900E
+1000€
+1010E
+1020E
1030€
»1U40E
«1050E
+1060E
»1070E
+1080E
+1090E
11100€
+1110E
21120

SIG

12000E
+2200€
1 2400¢c
12667¢€
,2933E
, 3200k
1 3320E
1 3440¢
0 3560¢
1 2680¢E
«3504E
1 5228E
» 3452E
1 3376¢L
1 3300E
1320 0E
13260¢E
+3240E
13227k
1 3213E
1 32U0E
+3169E
e 3137€
13106E
W+ S074E
13043
+3011E
125 80E
«2965¢
02950¢
y2935E
12920E
12505E
1 2693E
128975E
+2860E
1 2045E
1 2830E
1 2029E
1 2628E
12827E
QZOZGE
1 2825¢L
1 2824E
»2823E
12822E
12821k
12020E
12029k
1 2838E

¢c
00
uo
o
0¢
00
Vo
00
uc
o
0o
0C
0o
ou
Go
00
(11t}
1Y
v
6o
(7
06
1]
00
0o
ou
vo
e
00
ou
vo
00
06
o
e
Ju
00
v
6o
cC
VD))
o
uo
0u
ud
Lo
a0
vu
6o
00

SIGP

1 2000E

020005

126K7E

1 2667E

12667

«1200E Q¢

+11200E

+v1200E QU

11200E
=y 7599E=01
s, 7600E=(1
=, 7600E=01
= 7600E=01
= 76L0E-01
"20505'01
'OZUUOE’Ul
=, 2u00E=n1
©,1333E=-01
«:1333E-01
=,1333E-01
=,3143E-01
=3143E=01
=¢3143E=y1
= 3143E-01
-, 3143E=(1
=.3143k=-u1
=¢3143E=-01
=, 1500E=~01
'11500E'01
»1500E-901
=,1500E=01
=e1500E-01
=+1500E=01
=,1500E-n1
'|156UE'01
=,1200k=01
*.1500E~-¢1
..1003E-02
=v1UL0E-02
=,100GE=-02
=y1000E=(2
=,100UE=~p2
=,1000E-u2
*,1000E~-y2
“,100UE-D2
=,1000E-02
=,10ubE=02

18997E-(2

.9000E'U2

1FO0U0E=(2

PH]

11553E=04
+1451E=~04
11355€-04
v1265E=-14
W 1101E=0U4
v1103g-04
+1027E~u4
+9O009E=05
1 EFOBE=D5
08369E°05
1 7BLYE=-US
o72bbE'05
167 97E=05
063415‘05
+5914E=-y5
155106E=-C5
+2144E=(5
1 8797E=y5
14475E-05
4171E=(5
' SOHBE=(S
056255'05
1 3379E=05
«3150E=u5
12936E=05
12736E=y5
025706'05
+2376E=05
+1£214E-D5
1 2063E=05
+1922E-U5
017915'05
11568E=05%
11554E=25
+1445E-05
+134BE-05
v1256E~05
+1170E=05
+1069E=05
11014€-05
\Y447E=06
186797E-06
+8191E=-06
'76275'06
+7101E-06
166115'06_
16154E=06
«5729E-06
0 2333k=i6
14965E=06
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SIGePH]

+3107€=-05
¢ 3192E-05
0 3252E=-05
v 3374E-05
+J465E~05
¢ $529E=05

+341RE=05

+3305E=05
+3193E=-05
+3080E=-05
12814E=-05
«2570E=05
+2346E=-05
+2141E-05
+1952E=-05
+ 1809E=05
11677E=0%
+1554E=05
01443E-05
+134CE=0Q5
11244E-05
+1149E-05
+1060E=~05
v9782E-06
+9026E-06
1£326E=06
+767GE~06
+7081E=06
16565E=06
16086E-06
15642E=06
+5229E-06
14847E=06
|44915'06
04162E'06
13857E'06
+ 3573E=06
+3310E=06
+3082E-06
+12B69E=06
12671E=-06
+2486E-06
12314E-06
+2154E-0¢6
+2U05E=D6
+1866E=06
' 1736E~06
v1616E-06
+1509E=-06
+1409E=06

F

v6181F =01
'62135‘01
16245C«01
v56278E«01
+6312€-01
c5347E'01
16382E-01
164165=01
l6448é'01
15480E=01
+6509E€-01
16536£<01
16561701
+6583E=01
1866032=01
16622E«01
1654(0E-01
«6656E=01
066716'01
16685E=01
1 6698E=01
«A709E=01
+5720F=01
»5731E=01
16740E-01
06749201
+6757E=-01
16764c=01
v6771€=01
16777g<01
00783E-01
+6789E=01
16798E=01
+6303E=01
16B07E=01
5810E«0Q3
16314E=01
10817E=01
16820C-01
+58323E«01
.6825E'01
+6828E=01
16330E-01
.6632E-01
165345001
16636E=01
16137601
0439E«0]
16840FE=01

S1GPepHT

+13107E«05
129C02E-DS
1 3613E-05
13374E=05
13150E=05
v1324E« 05
11235E=(5
11153C-08%
+v1076E=n5
16359206
«5935E-06
15537E=06
15166E-06
14819E=06
«1183E«06
1 1103Eeys
211029€=06
16396Een7
+5964E=07
+5561E=07
11222E=-06
11139E=06
v1062E=-06
e 9899E=n7
+9227E=07
«8599E=97
+8014E-07
13565E=07
13321E=07
1 3095E=07
12883E-07
12686E=07
12503E=07
12331Een?
12172E=07
11884E=(7
11173E-08
11089E=08
+1014E~08
94472209
18797E-09
18191E=09
17627E=29
17101E=n9
16611E«09
+186154€-929
+19155E-08
14800E-n8
14468E=(8

G

+3605E=(1
1 3635E=01
e 3664E=0]
-3599E‘01
¢ 3931E=01
e3961E-01
03974E'01
1 3986E-01
13997k
+40U7E=-U1
v40ULlE=C]
+3996E=01
¢ 39 90E=01
1 39BOE-01
¢ SYB1E-OL
¢ 3933E=C1
2+ 3978E-GL
'3977E'01
W 3977E=01
139765'01
139765‘01
+3975E=01
1 3973E=01
03972E‘01
+3971E=01
«3971E=01
v 397CE-UL
1 396%E=01
¢ 3969E=01
1 3968E=01
|39635‘01
1 3968E=31
1 3967E=C1
+3567E~01
13967E'01
13967E=(1
1 3967E-01
1 3966Ew]]
' 3966E=(1
1 3966E=01
1 3966E=01
1 3966E=01
» 39066E=(1
1 3966E=D1
1 3966E=y1
03966E'01
' 99066E=01
039666’01
+3966E~Uy
03966E'01
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+1150E
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11250
«1280E
v1270€
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1 1290€
«1300E
»1310¢€
+1320E
+1330E
«1340E
+1350€
+1360E
13/0E
«1380€
+1390E
«1400€
«1410E
+1420E€
+1430E
+1440E
+1450€
11460E
v1470E
+1480E
«1490E
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«1510¢&
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«1570E
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+16U0E
»1610E
11620€
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2447¢
¢ 2396E
y2865¢
2874E
12383k
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12901t
12710E
1 2939E
0 2968E
0 2997¢
1 3026¢c
«3055¢E
ySUB4E
»3113E
13142¢
1317 1¢
»3200E
1 S24UE
' 3280E
$320E
15860
+3400E
1 34402
1 3480E
1 3520E
35608
36008
e 3655E
1 3710€
e 3765E
¢ 34520¢€
e 3875E
13930k
' 39BYE
«4040¢
+4095E
e 4150k
14173c
+4197E
14220
(42448
14267¢

,4290c

,4314¢
,4337¢
\4361E
,4334¢
J4407E
,4431¢
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+9CO00E=-02
19000E=(2
+90UUE=(2
19000E=Q2
e 9G00E=(2
+19200€E=(32
v7CU0E=(2
203901
.29005-01
c2900E.U1
12500E-Q1
'27005'01
«29030E=-yl
12900E~01
+2700E-01
127900E-02
14C00E=-y1
v4UulE=yl
+4000E=-01
2140C0E=1
14UU0E=G]
+40U0E=01L
14000E-01
140u0E=-y1
14000E-01
14000E-01
«9459E=(C1
lSSUUE.Ol
+5500E=-01
155001
«S55C0E-p1
925950E=01
1550 U0E=01
+5500E=01
¢eSSUUE=-(L
+15500E=Q1
12342E-01
12341E=01
12341E-y1
12341E=-p1
12341k=01l
12341E=-01
12341E=-(1
.2$QIE'01
12341€-01
12341k-91
12341E=01
12341E=01
12341E-0G1

PH]

14621E=06
143U1E-V6
+4003E=0¢
+3726E=06
+J460E=00
1 3227E=C5
130035'06
027952'06
126U0E=(6
-24205'06
12¢51E=(6
120975E=06
1949E=906
11813E=y6
e1607E=Go
+157UE=06
+1146UE=CH
11350E=06
1264€=06
011755'06
+1093E=06
010175'96
19459E=(7
+8794E=07
18183E=(7
076115'07
+7076E=U7
1 0503E=07
961225'07
+56 93E=07
+5294E=07
149 28E=07
+4578E=07
1 4257E=07
1 3959E=07
¢ S651E=(7
+3422€=07
¢ 3152E=07
129598«07
'27515'07
+235E6E=07
1 2373E=C7
12211E-07
«2C055E=07
v 1911E=(7
«1770E<y7
1651E=G7 "
W 1585€=07
11427E=07
«1326€-07
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SIGePH]

013165'06
+1226E-06
+1147E=06
+1071E=-0%
W 9997E=07
e9332E=-07
«d712E-07
1£132E=07
«7643E=07
+7182E-07
+6748E=-07
6339E=07
+5955€-07
+5593E~07
+5252E=07
«4932E-07
046305'07
v 4347E=C7
+4094E-07
+3855€=07
«3630E-07
3417807
1 3216E-07
¢ J027€E-07
+2845E=07
12679E=07
+2520E-07
+2370E=07
«2238E=-07
12112E-07
«1993E-07
+1881E-07
W1774E-07
1673€-07
+1578E=-07
«1487€=07
+1402E-07
11321€E-07
«1235€=97
+1154E=07
+1079E=07
«1009E=-07
+9433E~U8
+6817E-06
«E242E-08
+7703E-08
«7200E=-04
16729E=08
+1€288E=-08
+5876E=08

F

16842E-0Y
1£843E=01
1£44FE=(q
e6R452a01
e6546E=01
167472201
15848E=n]
16549E0]
10350E«01
6451E=0]
16851E=01
16352E-yy
16853E=01
16853C=0y
|5354E'01
16854E¢01
16 355EeQ1
16355€=01
16356E=01
1 0A56E0y
1635601
6857F =01
-6357E-01
16358E«01
16858E=01
108585001
+6A58EaQY
18559E=y]
16059F=01
OOFSQE‘Ol
16359E=01
1A059E=01
+6B60E~01
16360E=0]
»6660E=-01
16860E-01
16360FE=01
16R60E=01
16360E-01
16560E=01
15361F=01
1 6361E=01
+6861E-01
16261E=01
1 6361E=-01
16061E-01
¢53161E«01
16561E=01
16661E-01

SIGPePH]

14159E=108
1J871E=98
1 3603E=08
1 3353€E-93
13121608
12904E=08
+2703E-08
18102E=18
17541E-03
+7017E=08
:e8529F =38
+6075E-28
+5652€-23
15259E-n8
+4893E-08
14552E-(8
14235E«08
5433E<08
050546'06
+4702E=-08
¢4373E-08
+4068E~038
+13784E=03
+3519E-08
1 3273E~08
1v3J044E=n8
+12831E=08
+3620E=18
1 3367E=08
+3131E=08
12912E=03
127UBE=~38
12518E~93
12341E=08
12177E=«38
12024E«28
11882E=08
1745439
+86925E=«09
16439E=09
15986E=09
|5565E’09
15174€=09
+14610E09
14472E=09
041576'09
1 3864E=09
13592E=09
1 3339E=29
13104E-09

G

1 3966E=Q1
' 3967Emyt
v 3967E-01
¢ 3967E-01
1 3967E=01
+3G67E=Q1
+3967E=31
1 3967E=01}
¢ 3967E=G1
+3967E=01
139567E-01
13967k=gy
+3967€-01
1 3967E-91
+3967E=01
1 3967E=01
1 3967E=01
e 3967E-01
+3967E=01
13967E=01
u3967E'01
1 3967F =01
1 3500E-y1
-39685-01
139655’01
1 3963E-01
«3563E~01
e 3968E=01
+ 3968E=-31
039636'01
«3968E=01
¢ 3963E=01
e 3Y00E=y1
1 39658E=01
13958E=01
¢ 3968E=01
1 3968E=01
1 3968E«(]
+3963E-01
1 3958E=01
W 3568E=-01
1 3968E=u1
13968E=-01
e 3963E=01
1 3968E=(1
|3965E'01
1 396EE=]L
v 396cE=01
1 3968E-01
¢ 3968E~04
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«1630E
11640k
11650E
v 1660E
11670E
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+1720E
v1730E
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11750
11760E
«1770E
+1780¢
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«18U0E
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02
02
02
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02
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02
02
02
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02
02
02
02
02
02
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02
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02
02
02
02
02
02
02
0¢
02
02
62
02
02
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, 4454E
«4478E
1 4501E
14524E
+4548E
WA271E
142 95E
14618¢
14642E
«4665E
L4668
1 4712E
1 4735E
+4759E
«4782E
»40805¢
W402%c
,4852E
14076E
«4099E
s 4922E
,4940F
+4369E
4993k
+5016E
+S5039E
«5063E
youBbk
v9110E
5133
5156k
+2180E
«5203E
1 5227¢
9250k
+5273E
1 9¢97E

SiGP

12341E-01
12341E-01
12341E=31
12541e-01
023415'01
12341E=-01
12341E=01
2841k -u1
02$41E'01
12341c-01
12341E~-01
.2341E'U1
02341E°U1
12341E-01
o?é“lE'Ol
e2341E-(1
02341E‘Ul
1 2341E-01
12341E-0G1
12341E«01
12341k-01
12341kl
12341E-01
'23416'01
12341E-01
'2341t-01
¢2341E=-01
12341E-01
12341E=01
1 2341E-01
'23415-01
12341E-01
02341E'01
12341E=01
v2341E-C1
12341E-01
¢2341E=01

AVERAGE CR¢SS SECTIEN =
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112338k -07
v1145E=97
|1005E'U7
W990UE=QR
e 92UZE=DB
B558E=0¢E
e 7949FE=Cy
07333E'06
16807E~VUb
W6382E-(E
15931E-08
1 5512E=00
WDle3E=-08
+14761E-08
04‘245'08
«4111E-08
+3821E=04
+355UE=08
' S29YE=DQ
e 3066E=GY
«C849F=(8
|2°47E.Ud
+240UE=D8
122606E=03
121245'03
+1973E=08

- +1833E=-18

-17035'05
+15383E~J8
W1471E-08
v1366E=08
v1269E=08
v1179E=8b
110965.06
v1013E=-08
+F457E=09
167 36E=09

16862E-01

-112-

S1GePK]

+5491E-08
¢5131€-08
v 4794E-08
1 4479E-08
+4185E=08
«3910E~08
1 3652E-06
13412€-068
«3187€E-06
«€977E-03
+2781E~08
+2597€-08
+2426E-08
+2265E-06
v2116E-08
+1976E=-08
+1845E-08
+1723€-08
+31609E~08
+1502E-05
+1402E-08
+1309E=-08
01222€-08
+1141E-08
+1065€=08
+$944E-09
+9282€-09
+18664E=09
+8087E-09
+7548E-09
+7045E-09
+6575E-09
+6136E-09
«5727E=-09
v5344€-09
+4987E=09
14654E-09

F

15%961F=01
16061E=01
v5061E-01
16861E-01

60b1E-01 .

160625"0])
1y 6562E=01
16062E=01
1 6862F=01
1 6962E-C1
»Hd62E=(01
6862E=01
153062501
161362E=01
16662C=01
16362E=01
1 6562F=01
15362E=01
15R62E=01
16062E=01
1 6R62E=01
WH6UG2E~0]
16862E«01
e6862E=01
1 6062t-01
16L62E=0L
'6562E'01
16862E=01
OR62E=N]
16562E-01
16R62F =04
1 6562F=01
BE62E=(Y
16462€-01
16R62E-01
6662E=01
16362E=01

S1GPsPH]

+2885E=09
+12682E=09
12493E=09
«2154E=09
+2002E=129
+11861E-n9
W1729E=09
v1607E«09
11494E-29
+1388BE=C9
11290E=n9
v1199E<09
+1114E-09
-10365'09
+9623E=10
+8942E=10
+8310E-10
W7722E-10
«7176E=10
16668E=10
.6196E-10
15757€~10
e 5349E=-10
+4971E~10
«4618E~10
04291E'10
¢« 3987E=10
1y3705E-40
1 3442E-10
v3198E=-10
12971E=-10
12760E=~40
12564E«10
12383E=10
12213E=10
12056E=10

G

«3965FE=0}
1 3962E=01
W 396bE=01
e 356b6E~01
1 396bE=J1
1 3960E=01
W 3968E=(]
|39°DE-01
s IV63EwUL
W J396LE=CL
1 3966EeN1
«3968E-01
s 3966E=(1
1 3963E~(0L
1 3968E=0U1
1 3968E~0 L
W 3968EmuUY
1 3968E=J1
13960k=01
-39665'01
«396BE={1
e 3968E-01
1 3953E=01
e 39563E-01
e 3966E=u1
1 3963E-C1
«3968E=-01
«396dE=yl
e 396bE=U1
W 39¢3E=01
13960E'01
+3968E=01
¢ 3968E=01
e 3965E=-C1
«396€E=01
+396UE=D1
1 3963Ek-(1
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«1000E
«2000€
WSUU0E
+4U00E
«eHU00E
+6U00E
«7000E
WBUU0E
+yUO00E
11000E
~w1100€E
«12U0E
+1300E
+14U0E
115V0E
«1600E
v 1700¢
11800¢E
+1900E
+2VU00E
+2100E
+2200E
«2300E
«2400E
12200E
v2600E
12700E
«2800E
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+3000E
+S3100E
+3200E
+33VU0E
«J400€
«3500E
«3600E
1 $700E
+3800E
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«4000E
14100E
«4200E
«4300E
+4400€
e4900¢
«4000E
+4700E
14800E
+99U0E
+HU00E
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y4000E=04
,5500E=04
.7')005'04
1122003
32340b'03
W1lU47k=02
0 1340E-02
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W1007E=-01
11617c=01
 2550E=01
14U49cey]
13772801
11512 0O
1 2939€ 0D
130623 00
14369k UC
y4891be 0y
191378 00
5351 0C
1 5452E CU
1 D476E 0O
15200k UC
15524€ 00
15544 LU
155288 0O
+3508E OU
95482 UU
\9451E U
+5420€ 00
«5413E 0U
« 5446 LU
+5486UE U0
e 5514€ 0OV
0554°E 0u
1y 5570€ oC
1 9592¢€ 00
15614 00
e9636E LV
15650 CO
5653k GU
D048t 00
15643E 0OU
,563BE U0
12634 (0
1 2616F VU
15599 00
5581 00
12564E 00
153547E YU
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11500E-03
W1500E-03
195230GE~03
1120eE=-y2
044?7E'U2
v1626E-01
125 0E=-01
15210E-01
+1356E 00
1 IB98E-(L
12278k (U
14216E-01
W 7113k 00
+1546E Q1
8041k §0
v5465E U
14453 YU
13223E 00
2139 (0
«1011E (U
024'J1E'Cl
12401E=-01
024015'01
+2901E=-y1
12001E-21
20CL1E~GL
+RUULE=~UL
1312¢E=-01
131£2t'ﬂ1
173851k =52
+3392E-n1
03593&'01
W 3363E=-01
13392E=01
121y 5E=01
12195E-11
1 2155E-01
12195E=01
1 2195E-01
.048795"02

= dz8uk~u2.

“,4c8UE=2
=,4080E=y2
"0‘5’306"02
-, 1740E=y1
=:1740E=-01
-,1740E~)1
=,1740E=01
=,1740k=01

12446E=-01
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12197E=03
12B79E=uU3
03265E'J3
' 3497E=03
1 3623E=-02
2 3673E=N3
1 J6E1E=03
1 3647E=03
1 3VB4E=yJ
.JSUlE-U3
«3403E-23
932945'03
' 3177E=03
1 3095E-03
12930E=GS
1 2BUSE=u3
12679E-03
0 2594E=03
1 2432E=03
'23145-03
+12195E=03
12083E=03
W1973E-03
+1068E=03
+1767E=C3
W 167UE=C3
11577€-03
+1488E=03
+1403E-03
01323E'03
11246E=03
11178E=03
+1104E=03
.1036E-03
¢ 976LE=L4
09175E°04
+18619E=n4
o 8L 9OE =04
1 7599€=u4
«7132E=04
«6691E=04
6276E=04
OLB4E=~04
155 16E-(4
15169YE=G4
0484$E'U4
1453/€-v4-
+4249E-U4
e 3970E=04
e 3724E-0U 4
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SIGepPH]

+0788E~-08
+1584E=07
«2287E=-07
W8266E-07
8477E-07
+3852E=06
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2400E-01
24ulE=01
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+1451E=04
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W4797E=yS
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+1203E~-04
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+9893E=05
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D7 I7E=06
18191E=06
W 7627E=06
071U1E'U6
s 6611E=i'8
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W 2729E=16
15383E-06
W4965c-Ub
W4621E-06
W43UlE=06
+4UL3E=VE
v3726E=36
e3é57Ee0
1 3227E=06
n3dU5E'06
12750E=06
126UVE=Co
1 242UE=D6
+2251E=06
120 90E=06
11949E=C6
W1810E~vb
+1607E=06
W157VE=06
11460c=00
1 135dE=006
11264E=06
11175€=06
1093E=06
llol/E'U6
15459E=L?
+8750E=07
051655'07
076115'07
+707LE-07
«85083E=u7
8122E=D7
s D69SE=07
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+4578E=07
14257E-07
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¢ 3422€E=07
' 3192E=07
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+1062€-05
+19897E=06
1 9224E=-0C6
+1E596E=06
«b011E-06
e7466c~06
16959E=-06
+6485E=06
06044E'06
W 3632E=-06
12247E-06
«4888E=-06
+4554E=-C6
14242E~06
+5951E-06
+3683E-06
-3434&’05
«32C1E-06
l2983E'06
+12781E-06
12600E=06
12431E=06
1 2273E-06
+2125E-06
«19B6E=-06
+1858E~05
+11739E-06
v1627€E-06
+1522€-06
+1424€-06
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+1179E-06
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+9735€=07
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«5194E-07
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11248E=07
+1161E=07
+1081E=07
+11006E=07
+1130E=07
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19104E=-08
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«1358E-07
«1264E=07
11175E=07
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16393E~08
«9946E-N8
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v4750E=y1
«47508-01
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W2059E=07
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1326E=07
e1208€=07
11140E=907
+1065E=07
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BYL3EeN]
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+7388E=08
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«4701E=03
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12%0uUE=09
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+12167€=07
«2019E=07
+1887€=07
W1763E-07
«1647E~07
«1538E=07
e1437€=07
+1335€E-07
+1240€=07
«1154E~07
+1069E=07
+9928E=08
'92135'06
+8548€-03
¢ 7932E~04
+7360E-08
16829E-06
16337E-08
+5881E-08
+5458E-08
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'4700E'05
+3352E-08
+4029€E=-03
+3730E-08
13454E-08
+13198€-08
02970E'08
12759€E-08
+2563E-08
+23B0E=~08
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+1520E=-08
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«1250€E-038
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0 2739E
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+2739E
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12939E
02939¢
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After this report was issued, two errors were found which should be
corrected. Neither error is serious, but their presence might lead to
some confusion.

Error 1:

Eq. (19) on page 13 should be replaced by -~

.
e T o fEZ 8(e) o' (€) ¢(e)de
1
~ 100 g(E ,E) | (19)

The numeral one ( "1" ) appeared instead of an apostrophy ( "'" ) as
the superscript following ¢ .

Error 2:

The paragraph starting in the middle of page 17 and continuing
on to page 18 should be replaced by the following paragraph:

The 46Ti(n;p)468c Reaction

Although the threshold for this reaction is 1.62 MeV, there are
no meonoenergetic data upon which to base an evaluation in the threshold
region below about 3.7 MeV. In a recent evaluation, it was necessary to
determine the shape of the differential cross section in this region
by means of statistical model calculations [9]. How important is this
energy region from the point of view of dosimetry applications? What
priority should be given to performing differeggial meaggrements at
these energies? The table of F values for the " Ti(m;p) Sc reaction,
which is contained in the Appendix, can be Y gd to readily show that
about 37% of the contribution to < o >for a U fission spectrum comes
from energies below 3.7 MeV, The differential cross section estimated
from model calculations could be in error by as much as 20% in this
regiagswhich would lead to an error of less than 17 in computation of
the U spectrum—-average cross section. Consequently, there appears
to be no pressing need for differential measurements in this region
from the point of view of reactor dosimetry.



